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PREFACE 


A  good  deal  of  matter  that  might  well  be  looked  for  in  a  preface 
finds  its  place  in  this  book  in  the  introduction. 

Two  points,  however,  have  not  been  dealt  with : 

First,  it  has  occurred  to  me  in  reading  the  completed  text  that  refer- 
ences to  the  literature  are  not  very  full.  As  has  been  stated  elsewhere, 
the  first  draft  was  written,  as  far  as  might  be,  without  reference  to 
authorities  as  such,  and  the  voluminous  ''literature*'  notes,  collected 
later,  were  used  for  the  most  part  for  verification  of  fact  and  perspective, 
not  for  incorporation  in  the  text.  Perhaps  this  is  not  the  right  way  to 
work,  but  a  reaction  from  the  benumbing  German  scholasticism  in 
which  I  was  trained  has  led  me  to  adhere  to  the  original  plan  in  the 
main. 

The  second  point  is  in  regard  to  illustrations.  There  is  no  index- 
list  of  these,  but  in  the  general  index  there  will  be  found  many  references 
to  illustrations  (by  number)  as  well  as  to  pages  of  the  text.  This  is 
part  of  an  attempt  to  make  the  illustrations  much  more  integrally  a 
part  of  the  text  than  has  been  the  rule  in  medical  book-making. 

Whether  such  a  result  has  been  accomplished,  I  do  not  know.  At 
any  rate,  the  attempt  has  been  made — and  made  on  the  theory  that  no 
man  can  do  more  in  book-making  than  to  present  with  pen  and  brush 
what  he  knows  from  instruction,  reading,  and  personal  observation,  in 
as  direct  a  way  as  he  can. 

F.  J.  Cotton. 

483  Beacon  Street, 
Boston,  Mass.,  July^  1910 
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DISLOCATIONS  AND  JOINT-FRACTURES 


INTRODUCTION 

This  book  was  originally  planned  as  a  treatise  on  dislocations.  On 
a  careful  survey  of  the  subject  this  Umitation  was  promptly  abandoned. 

Dislocations  do  not  present  themselves  to  us  as  such,  but  rather  as 
injuries  to  or  near  the  joints. 

Dislocations,  neatly  and  academically  classified, — considered  as  of 
settled  diagnosis  and  irrespective  of  complications, — could  be  consid- 
ered, with  all  the  reduction  schemes  thrown  in,  in  but  few  pages. 

Injuries  to  and  about  jointSy  on  the  other  hand,  constitute  one  of  the 
most  doubtful  fields  of  surgery,  a  field  strewTi  with  wTccks, — the  pro- 
ducts of  mistakes  and  of  unavoidable  diflBculties,  prolific  in  discontent 
and  in  resultant  actions  at  law — actions  based  only  too  often  on  un- 
avoidable uncertainty  or  error. 

Curiously  enough,  this  dangerous  field  has  been  rather  inadequately 
surveyed. 

A  century  ago,  more  or  less,  a  peculiarly  acute  group  of  observers, 
mainly  English,  with  a  few  Germans  and  French,  wrote  on  this  subject 
most  admirably.  Since  then  we  have  largely  copied  old  data,  save  for 
the  excellent  work  of  Gurlt,  of  Hamilton,  and  later  of  Stimson. 

A  decade  ago  the  x-ray  came  to  our  aid — and  to  our  confusion. 

It  seems  that  the  time  is  ripe  for  a  summary  of  the  subject,  based 
on  personal  experience,  fortified  by  the  great  mass  of  admirable  x-ray 
pictures  more  lately  produced,  the  data  of  museum  specimens,  and 
the  great  store  of  valuable  operative  observations  placed  on  record  in 
the  more  recent  literature.  Such  a  review  must  be  modified  by  the 
.  dinical  records  of  preceding  generations,  hut  is  in  no  way  concerned  with 
their  opinions. 

We  are  fortunate  today  not  only  in  having  the  x-ray  as  an  accessory 
method  of  diagnosis,  but  in  having,  as  a  result  of  this  diagnostic  method 
and  of  a  vast  array  of  observations  made  directly  at  operation,  a  material 
for  deductions  not  accessible  to  a  previous  generation.  Wisdom  did 
not  begin  with  this  generation,  but  we  have  had  an  unusual  oppor- 
tunity to  learn. 

It  is  in  this  spirit,  then,  that  this  book  has  been  conceived  and 

attempted:  it  is  not  so  much  an  effort  to  ^^ revise  to  date"  as  an  attempt 

to  state  what  I  believe  we  really  do  know  of  the  subject  today,  freed,  as 
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far  as  may  be,  from  the  encumbering  traditions  of  earlier  days — an 
attempt  to  make  a  fresh  start,  though  in  no  ultraradical  sense. 

Unavoidably  such  a  book  as  is  here  outlined  must  be  largely 
personal.  In  the  present  case  the  book  has  been  nearly  five  years  in 
the  making,  and  the  cases  cited  and  the  cuts  shown  are  very  largely 
drawn  from  my  own  experience  during  this  time  and  the  five  years 
preceding,  and  from  cases  seen  by  me  with  my  hospital  colleagues. 

No  doubt  many  single  conclusions  here  expressed  are  assailable: 
some  may  be  modified  as  time  goes  on,  but  the  attempt  has  been  made 
to  present  a  doctrine  of  traumatic  lesions  brought  somewhere  near  the 
developed  knowledge  of  the  day. 

Only  a  few  pf  the  conclusions  as  to  treatment  are  personal,  but  many 
conclusions,  already  common  or  shared  by  many  surgeons,  must  be 
acted  on  with  caution  so  long  as  responsibility  is  fixed  by  the  relatively 
uninformed  "general  practice  of  the  profession/' 

Our  knowledge  has,  however,  made  greater  strides  than  many 
realize.  There  is,  I  think,  hardly  a  recommendation  given  in  these 
pages  that  is  not  directly  drawn  from  my  own  experience,  or  amply 
based  on  work  done  by  my  colleagues,  observed  by  myself. 

Our  opportunities  in  the  last  decade  have  put  us  in  a  position  where 
the  advance  of  the  next  decade  must  be  largely  in  the  diffusion  of  such 
knowledge  as  the  profession  already  has  at  hand,  in  the  adaptation  to 
actual  working  conditions  of  data  already  available,  and  in  training 
ourselves  to  a  greater  degree  of  personal  skill  in  diagnosis  and  in  both 
non-operative  and  operative  treatment. 

There  is  bound  to  be  a  broadening  recognition  of  the  fact  that  each 
fracture  is  a  mechanical  problem  in  itself,  so  far,  at  least,  as  reduction  is 
concerned.  The  more  we  study  fractures  and  luxations,  the  more  we 
see  how  definitely  they  fall  into  series  of  roughly  constant  types;  but 
these  types  are  not  constant  in  detail,  and  the  ancient  custom  of  treat- 
ing a  fracture  with  a  given  form  of  reduction,  or  putting  it  up  in  A.'s 
or  B.'s  splint  is  no  longer  adequate  practice.  Greater  opportunity 
gives  greater  responsibility,  and  our  opportunity  today — or,  at  least, 
tomorrow — must  involve  us  in  the  obligation  of  having  our  work  tested 
by  results,  as  well  as  by  intentions. 

This  does  not  mean  that  results  must  be  anatomically  perfect; 
functional  results  give  a  much  better  criterion,  as  a  rule. 

No  damage  to  any  machinery,  human  or  other,  increases  its  effi- 
ciency, and  in  the  human  machinery  we  cannot  replace  parts.  Many 
breaks  and  dislocations  do  damage  absolutely  irreparable;  many  do 
damage  entirely  unrecognizable  at  the  time,  and  for  such  conditions  we 
cannot  be  held  responsible  in  any  way.  Imperfect  results  must  be 
common;  mistakes  must  occur,  and  will  occur  in  the  practice  of  the 
best,  but  I  conceive  that  the  day  is  past  when  we  may  defend  ourselves 
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by  abjectly  falling  back  on  what  the  eminent  Dr.  X.  said  in  the  last 
century. 

Our  duty  is  to  obtain  in  the  given  case  the  best  resuU  obtainable  in  this 
ca«e,  by  whatever  means  are  at  hand,  often  irrespective  of  traditional 
methods. 

For  better  or  for  worse,  we  must  stvdy  our  cases  of  trauma,  must  do 
the  best  we  can,  and  must  rest  on  the  result. 

I  believe  that  fracture  results  in  general  are  better  today  than  ever 
before,  and  that  more  men  are  competent  today  to  treat  fractures  than 
ever  before. 

The  general  practitioner  should  be  able,  will  be  able,  to  treat  most 
fractures.  His  work  today  is  good;  his  work  tomorrow  will  be  better 
if  he  recognizes  those  fractures  that  cannot  be  treated  by  routine  methods, 
if  he  studies  such  cases  carefully,  and  puts  them  in  the  line  of  modem, 
not  ancient,  methods.  This  means  that  doubtful  results  after  reduction 
of  luxations  or  luxation-fractures  must  be  tested  by  the  x-ray,  as  a  rule, 
and  that  we  must  not  be  satisfied  with  poor  results  without  further 
attempts  at  betterment,  by  means  either  operative  or  non-operative, 
as  may  be  indicated.  An  x-ray  plate  tvx)  weeks  after  the  injury  would 
obviate  most  instances  of  disaffection  or  of  legal  process  in  cases  of 
fracture  or  luxation. 

Obviously,  if  the  point  of  view  here  given  is  accepted,  no  book  can 
make  any  man  a  fracture  expert: — certainly  no  book  ever  has  done 
this,  whatever  the  point  of  view. 

What  should  be  possible  is  to  acquaint  the  practitioner  with  the 
types  of  luxation  and  fracture  that  commonly  occur;  to  familiarize  him 
with  the  points  of  diagnosis;  to  illustrate  the  characteristic  x-ray 
appearances;  to  show,  by  description  and  illustration,  just  how  to 
carry  out  the  methods  of  reduction  and  of  the  application  of  apparatus 
that  have  proved  of  real  value;  to  warn  him  of  failures  in  reduction 
that  are  common,  and  of  compUcations  that  are  to  be  watched  for;  to 
instruct  him  in  methods  of  detecting  them  and  of  remedying  them,  if  that 
is  possible;  to  outline  after-treatment  and  prognosis,  and  the  possibilities. 

Beyond  this,  experience,  common  sense,  capable  and  trained  fingers, 
and,  perhaps  most  important  of  all,  what  we  call  mechanical  sense  or 
ability,  must  help  him  out. 

I  have  tried  to  supply  as  best  I  might  such  information  of  the  sort 
as  may  be  given  in  a  book. 

For  this  purpose  it  has  been  of  advantage  to  have  had  a  good  deal 
of  experience  at  the  work,  to  have  been  able  to  utilize  a  large  material 
of  this  kind  of  surgical  cases,  operative  and  non-operative,  partly  my 
own  cases,  partly  cases  seen  with  my  colleagues  at  the  Boston  City 
Hospital,  and  in  consultation  in  private  practice,  and  to  have  had  pre- 
vious training  in  draftsmanship  and  in  illustration. 
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So  far  as  concerns  both  text  and  illustrations,  I  hold  myself  directly 
responsible.  No  one  has  even  assisted  in  the  preparation  of  the  text. 
The  drawings  are  my  own;  most  of  them  were  drawn  for  this  book, 
and  are,  in  the  strict  sense,  original;  a  very  few  were  sketched  from 
drawings  in  articles  by  others.  Some  drawings  for  my  articles  in  the 
journals,  etc.,  are  here  used  again.  All  retouching  of  photographs  I 
have  done. 

There  is,  therefore,  nothing  in  the  plates  that  was  not  meant  to  be 
there;  the  direct  correspondence  of  text  and  illustrations  may  help 
toward  clearness. 

I  wish  to  acknowledge  my  great  indebtedness  to  my  colleagues  of 
the  Boston  City  Hospital  surgical  staff,  one  and  all,  for  the  generosity 
with  which  they  have  allowed  me  to  see  and  use  their  cases,  and  to  the 
X-ray  department  of  the  City  Hospital  for  the  patience  with  which 
they  have  taken  skiagraphs  and  furnished  prints.  With  few  exceptions, 
noted  in  the  'legends,"  the  x-rays  used  in  illustration  are  by  the  City 
Hospital  x-ray  department.  All  prints  checked  by  numbers  on  the 
plate  are  by  this  department. 

Dr.  Wm.  F.  Whitney,  Curator  of  the  Warren  Museum  (Harvard 
Medical  School),  has  greatly  helped  me  by  placing  the  material  of  the 
Museum  at  my  disposal  for  study,  and  it  is  through  his  permission  that 
I  am  enabled  to  utilize  many  drawings  from  specimens  in  the  Museum 
collection. 

No  one  has  formally  assisted  in  the  work,  but  I  feel  my  great  obliga- 
tion to  the  interest  and  cooperation  of  Drs.  J.  B.  Blake  and  E.  H. 
Nichols,  of  the  late  Dr.  L.  T.  Wilson,  and  Drs.  L.  R.  G.  Crandon,  W.  C. 
Howe,  D.  Scannell,  H.  Binney,  and  many  others  of  my  colleagues,  as 
well  as  to  successive  house-surgeons  who  have  been  most  eflBcient  and 
painstaking  in  helping  me. 

The  Boston  City  Hospital  is  in  no  way  committed  to  what  is  here 
set  down,  but,  save  for  the  opportunity  offered  by  service  in  this  institu- 
tion and  for  the  courtesy  of  my  colleagues  of  the  staff,  this  book  could 
not  have  been  written. 


CHAPTER  I 
GENERALITIES 

DEFINITIONS 

A  dislocation  is  a  total  displacement  of  one  articular  surface  from 
its  fellow  on  the  opposite  side  of  the  joint.  Usually  such  a  separation 
involves  a  tearing  of  the  capsule,  and  often  an  extrusion  of  the  end  of  a 
bone  through  the  tear.  Damage  to  ligaments  is  almost  always  present, 
but  only  rarely  are  all  ligaments  torn:  as  a  rule  at  least  the  strongest 
ligament  (as  the  "  Y  ligament^'  at  the  hip)  remains  intact  and  deter- 
mines the  constant  fixed  position  that  characterizes  typical  luxations 
of  each  of  the  various  types. 

Subluxation  is  the  term  applied  to  displacements  of  such  grade  that 
the  opposed  joint  surfaces  are  still  partly  in  contact.  The  terms  are 
not  precisely  used,  and  by  long  custom  some  lesions  are  classed  as 
luxations  that  we  know  to  be,  in  the  strictest  sense,  only  subluxations. 

A  distraction  injury  is  one  in  which  joint  surfaces  have  been  forcibly 
separated  from  one  another  (with  tearing  of  hgaments)  without  other 
change  of  relation.  The  term  is  rarely  used  save  in  the  description  of 
certain  vertebral  injuries. 

A  distortion  is  a  result  of  wrenching  of  a  joint  that  has  damaged 
ligaments,  but  has  produced  no  luxation.  In  practice  we  cannot  sepa- 
rate distortions  from  luxations  in  which  the  bones  have  snapped  back 
into  place,  as  occurs,  for  example,  with  *^ sprung"  finger-joints. 

Sprains  are  injuries  that  have  damaged  ligaments  by  stretching, 
very  likely  with  minute  areas  of  tearing  of  fibers,  without  actual  liga- 
ment rupture. 

"Spontaneous"  luxations  are  those  occurring  from  an  apparently 
inadequate  cause.  Often  they  result  from  deformity  or  disease  of  the 
joint-structures.  They  may  come  from  incoordinated,  though  vig- 
orous, muscle  contraction  in  cases  where  the  joint  is  normal  in  structure. 

"Congenital"  luxations  are  those  occurring  without  trauma  in  early 
life  from  original  defect  or  from  paralyses.  The  class  is  also  used  to 
cover  those  cases  occurring  from  trauma  at  birth.  Many  of  the  *' con- 
genital" luxations  are  not  congenital  at  all,  but  the  classification  is 
adhered  to  because  it  is  impossible,  in  many  cases,  to  be  sure  of  the 
actual  origin  of  the  trouble. 

Recurrent  luxations  are  those  in  which  rcluxation  persistently  recurs 

from  slight  cause.     Defective  and  lax  healing  of  ligament  or  capsule  is 
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the  usual  cause:  bone  damage  (chipping  off  of  the  edge  of  a  joint-surface) 
may  give  rise  to  this  trouble. 

A  reluxation  occurring  before  healing  is  complete  is  not  a  recurrent 
luxation,  nor  does  the  fact  that  the  same  joint  gives  way  in  a  second 
severe  accident  constitute  a  chronic  recurrent  dislocation. 

A  compound  luxation  is  one  in  which  there  is  a  wound,  however 
caused,  running  from  the  outer  air  to  the  joint-cavity. 

A  fracture  is  a  "solution  of  continuity"  of  a  bone — a  break.  It  may 
be  incomplete. 

Incomplete  fractures  may  be  simple  cracks,  running  only  part  way 
through  the  bone. 

Subperiosteal  fractures*  may  be  complete,  but  usually  are  not. 
The  periosteum  in  either  case  is  not  torn  or  appreciably  stripped  up. 
Displacement  is  absent  or  very  trifling.  This  form  of  fracture  is  rather 
common  in  children. 

A  green-stick  fracture  is  an  incomplete  fracture  of  unusual  form, 
produced  by  relatively  slow  bending  of  a  bone;  the  bone  gives  way  on 
the  convex  side  by  tearing.  Often  the  Une  of  fracture  is  a  Y,  open- 
ing toward  the  convex  side  of  the  bent  bone,  with  one  arm  of  the  Y 
complete;  the  other  arm  and  the  stem  of  the  Y  are  ragged  cracks, 
running  only  part  of  the  way  to  the  surface;  the  bone  may,  however, 
give  way  transversely.  In  either  case  the  cortical  layer  on  the  concave 
side  is  intact — merely  bent.  The  deformity  of  a  green-stick  fracture 
persists,  maintained  by  the  "frazzled-out,"  irregular  projections  of  the 
break  that  do  not  readily  fit  back  into  the  corresponding  depressions. 
They  may,  however,  be  forced  back  approximately  where  they  belong, 
and  it  is  almost  always  possible  to  straighten  out  a  green-stick  fracture 
(with  a  good  deal  of  force),  without  breaking  the  cortical  layer  of  the 
concave  side.  The  old  practice  of  completing  the  break  deliberately 
must  be  condemned  without  reservation. 

Green-stick  fractures  are  common  in  children,  but  occur  also  in 
adults.  Subperiosteal  complete  fractures,  even  in  children,  are  not 
green-stick  fractures. 

FORMS  OF  FRACTURE 

Fractures  may  be  of  many  patterns. 

Transverse  or  approximately  transverse  fractures  include  most 
breaks  from  slow-acting  forces.  An  osteoclast  gives  a  transverse  frac- 
ture line.  Other  forces  may  give  transverse  fractures,  as  in  CoUes' 
fracture,  fractures  of  the  femoral  neck,  etc.  Avulsion  fractures  are 
apt  to  be  transverse — e.  g.,  fractures  of  the  patella. 

Oblique  fractures  result  from  obliquely  acting  forces,  as  a  rule;   for 

*  Cotton:  Subperiosteal  Fractures:  Boston  Med.  and  Surg.  Journal,  Nov.  29, 
1900,  p.  553. 
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instance,  the  common  fractures  of  the  lower  leg  from  falls  on  the  feet, 
in  which  the  fall  is  not  squarely  taken,  are  usually  obUque. 

Spiral  fractures  are  the  result  of  torsion.  The  t3rpe  instance  is  that 
of  the  humerus  fracture  resulting  from  the  old  test  of  strength,  in  which 
the  weaker  man's  hand  and  arm  are  suddenly  twisted  over;  the  result- 
ing fracture  is  always  a  spiral  *  of  perfect  type. 

Comminuted,  spUntered  fractures  are  apt  to  be  the  result  of  direct 
violence,  though  not  necessarily  so.  Such  fractures  are  apt  to  be 
compound. 

Compound  or  open  fractures  are  those  in  which  a  wound,  from 
within  or  without,  establishes  communication  between  the  lesion  and 
the  outer  surface  of  the  body. 

"Complex"  and  "complicated"  fractures  are  obsolete  terms  that 
should  be  forgotten. 

Spontaneous  fractures  are  those  in  which,  from  vice  of  development, 
from  malnutrition,  from  constitutional  disease,  from  general  bone 
degeneration,  or  from  local  bone  disease  (osteomyelitis,  carcinoma, 
bone-cyst,  etc.)  the  bone  gives  way  under  an  apparently  trifling  stress. 
Fractures  from  abnormal  muscle  contraction — in  tabes  dorsalis,  for 
instance — belong  on  the  edge  of  this  class.  Fractures  from  extreme, 
but  not  pathologic,  muscle  action  are  often  listed  as  "spontaneous," 
but  do  not  really  belong  in  this  class. 


TERMS  OF  DESCRIPTION 

Broadly  speaking,  dislocations  are  classified  under  the  name  of  the 
distal  bone  (t.  6.,  a  dislocation  at  the  ankle  is  a  dislocation  of  the  foot, 
not  of  the  tibia),  and  it  is  the  displacement  of  the  distal  fragment  that 
is  described  in  a  fracture  (e.  g.y  a  Colles' fracture  with  backward  displace- 
ment means  displacement  of  the  distal  fragment  backward).  Rare 
exceptions  to  this  rule  are  made  only  in  favor  of  a  long-established 
custom  in  certain  special  lesions. 

All  relations  and  all  descriptions  of  displacement  are,  as  far  as 
possible,  reduced  to  terms  of  in  and  out,  anterior,  posterior,  etc.,  with 
the  body  conceived  in  the  anatomist's  position,  erect,  with  the  palms 
facing  forward. 

SPONTANEOUS  AND  PATHOLOGIC  LUXATIONS 

Spontaneous  luxations  belong  to  either  the  congenital  or  paralytic 
types  {q,  v.),  or  depend  on  local  disease. 

Subluxations,   slowly  or    rapidly  developed,  occur    commonly   in 

*G.  H.  Monks  (Boston  Med.  and  Surg.  Journal,  1895,  cxxxii,  281;  and  1896, 
cxxxiv,  40)  has  reported  cases  of  this  sort  with  some  excellent  plates  of  mechan- 
ism and  lesion. 
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tuberculosis,  especially  at  the  knee;  they  may,  however,  occur  with  any 
form  of  arthritis. 

Total  luxation  may  occur  from  tuberculosis  (not  uncommon  in 
hip  disease),  with  syphilitic  joints,  and  not  very  rarely  in  the  "Charcot 
joints''  of  tabes. 

Acute  infective  arthritis,  septic  or  gonorrheal,  may  lead  to  luxation, 
not  by  bone-destruction,  but  by  softening  and  relaxing  the  ligaments  to 
such  a  point  that  the  joint  is  displaced  by  muscle-pull  of  ordinary  force. 

SPONTANEOUS  FRACTURES 

Spontaneous  fractures,  strictly  so  defined,  would  be  limited  to  ero- 
sive diseases  of  bone.  What  we  actually  mean  by  the  term  are  fractures 
occurring  from  apparently  insufficient  trauma.  The  fractures  so  com- 
mon in  tabetics,  for  instance,  are  hardly  "spontaneous*':  they  depend 
on  incoordinate  but  powerful  muscle  action,  for,  contrary  to  the  com- 
mon statement,  the  bones  of  tabetics  are  apt  to  be  heavy  and  hard, 
rather  than  atrophic. 

The  fractures  of  the  insane,  common  enough,  maj'^  perhaps  be  due 
to  defective  bone-strength,  but  are  often  the  result  of  severe  enough 
violence  infficted  by  the  patient  himself  or  by  others. 

There  are,  however,  certain  conditions  involving  weakening  of  bone 
structure.  Commonest  is  the  wasting  of  agCy  an  absorption  of  bony 
tissue  in  both  the  shaft  and  the  spongy  bone-ends,  with  substitution  by 
fat.  A  like  condition  may  occur  as  a  result  of  long  disuse  or  from 
trophic  lesions — e,  g.,  in  paralytic  conditions. 

The  condition  called  osteogenesis  imperfecta  presents  bone  tissue  of 
strength,  as  well  as  size,  below  the  normal. 

^*  Osteopsathyrosis,*'  also  a  congenital  condition,  is  characterized  by 
the  liability  to  fracture,  the  patient  sometimes  having  fractures  one 
after  the  other  to  a  total  of  dozens.  In  both  these  conditions  repair  is 
substantially  normal.  Osteopsathyrosis  is  sometimes  recovered  from, 
in  part  at  least,  as  the  child  grows  up.  There  is  no  constant  sign  of 
abnormality  in  the  bones. 

All  the  conditions  of  congenital  lack  of  strength  in  the  bones  are 
usually  "lumped"  in  the  one  class  of  ^^fragilitas  ossium** — a  good  classi- 
fication, on  the  whole,  until  the  pathologic  study  of  these  cases  is  gone 
into  more  fully. 

Of  general  diseases  favoring  fracture  we  may  mention  osteomalacia 
(usually  giving  distortion  rather  than  fracture),  scurvy y  and  rickets. 
Rickets  of  severe  grade  very  often  gives  "infractions" — incomplete 
fractures.* 

Diabetes  is  said  to  predispose  to  fracture  and  to  delay  repair. 

Other  diseases  act  to  favor  fracture  only  by  malnutrition. 

*  Infractions  are  breaks  on  the  concave  side.  1  have  seen  "infraction"  in  one 
case  in  a  tubercular  patient,  in  one  case  in  a  normal  bone  in  a  boy  of  fourteen. 
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Of  local  causes  that  weaken  bone  come  first  the  neopUtsmSj  mettis- 
tatic  carcinomas,  sarcomas,  primary  or  secondary,  the  rare  myelomata, 
etc.  Local  tubercular,  syphilitic,  or  osteomyelitic  processes  may  favor 
breakage  under  slight  force,  as  may  a  bone  cyst. 

Spontaneous  fractures  or  fractures  from  slight  violence  deserve 
especially  careful  x-ray  study,  for  early  recognition  of  a  local  cause  may 
illuminate  the  problem  of  treatment  and,  at  worst,  saves  the  possible 
necessity  of  humiliating  explanations  later  on. 

CONGENITAL  (AND  PARALYTIC)  LUXATIONS 

These  luxations  have  been  treated  very  fully  in  orthopedic  works. 
In  this  book  they  are  described  in  the  text  with  other  lesions  of  the 
particular  joint  affected,  but  a  word  applying  to  the  class  as  a  whole 
may  not  be  amiss. 

True  congenital  luxations  depend  on  defective  formation  of  articular 
ends  of  bone  or  on  faulty  intra-uterine  positions.  The  types  of  the 
latter  class  are  the  knee  luxation  known  as  genu  recurvatum,  and  the 
subluxations  of  club-foot;  taken  early,  these  cases  are  remediable  by 
correction  of  position. 

Defective  formation  of  articular  structures  is  not  accompanied  by 
malposition  at  first,  and  may  only  show  itself,  as  so  often  with  congenital 
hip  luxations,  after  active  use  of  the  limb  has  begun. 

Here  the  lesion  is  one  of  defective  growth:  the  defect  tends  to  in- 
crease with  time,  and  the  luxation  increases.  Reposition  of  the  dis- 
location helps,  but  does  not  necessarily  cure  the  condition  at  any  age. 

Dislocations  of  the  hip,  some  congenital  shoulder  lesions,  and  the 
rare  type  of  ankle  lesion  known  as  Volkmann's* — all  these  lesions 
have  some  tendency  to  run  in  family  lines. 

Another  class  of  luxations  depend  on  defects  of  one  or  another  of  the 
bones  composing  a  joint,  as  in  the  defects  of  the  fibula, f  now  interpreted 
as  results  of  amniotic  pressure  or  adhesion. 

Other  luxations  depending  on  defective  growth  of  a  single  bone  are 
sometimes  congenital  in  origin,  but  differ  in  no  way  from  those  deter- 
mined by  defective  growth  from  other  causes.  Such  a  luxation  of  the 
ulna  at  the  wrist,  due  to  defective  growth  of  the  radius,  probably  con- 
genital, is  shown  in  Figs.  487,  488,  and  489. 

Some  luxations,  like  the  backward  luxations  of  the  shoulder  ap- 
pearing very  early  in  life,  are  assumed  to  be  the  result  of  trauma  in 
delivery,  a  trauma  resulting  in  a  splitting-off  of  the  edge  of  the  glenoid, 
for  instance. 

Shoulder  luxations  again  give  an  instance  of  the  paralytic  type:  in 
some,  at  least,  of  the  congenital  backward  luxations  at  the  shoulder 

♦Volkmann:  Deutsche  Ztschr.  f.  Chirurgie,  1872-73,  ii,  538. 
t  Cotton  and  Chute:  Trans.  Amer.  Orthopedic  Assoc,  xi,  p.  316. 
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the  displacement  is  due  to  unbalanced  muscle  pull  in  infancy,  the  result 
of  paralysis,  usually  of  obstetric  origin.* 

It  is  the  same  sort  of  condition  that  gives  subluxation,  or  even  total 
luxations,  of  joints  not  actually  diseased,  under  the  unbalanced  muscle 
pull  of  infantile  paralysis  or  syringomyelia  in  later  life. 

Practically  all  congenital  luxations  should  be  operated  on,  either  to 
produce  a  restoration  of  the  joint,  or  for  arthrodesis,  but  space  is  here 
lacking  to  go  into  the  operative  details,  for  which  the  orthopedic  text- 
books must  be  consulted. 

DIAGNOSIS 

So  far  as  the  general  diagnosis  of  licxations  goes,  I  am  inclined  to 
quote  the  words  of  my  colleague.  Dr.  J.  B.  Blake,  in  a  recent  class  lec- 
ture, to  the  effect  that  the  important  thing,  trite  as  it  may  seem,  is 
that  "in  a  dislocation  the  head  of  a  bone  is  dis-located*' — that  it  is  ovi 
of  its  pUice — not  in  the  place  which  it  normally  occupies,  where  it  may 
usually  be  found.     This  is  the  first  sign. 

Next  to  this  dislocation  of  a  given  bone-head  the  best  general  sign 
is  the  loss  of  motion;  fractures,  as  a  rule,  give  increased  mobility;  in 
dislocation  the  bone-head  is  displaced,  while  the  ligaments  are  only 
partly  torn;  therefore  the  ligaments  form  a  passive  fulcrum,  the  new 
bed  of  the  displaced  head  gives  a  passive  resistance,  and  motion  is 
restricted.  In  luxations  in  which  ligaments  are  widely  torn  this  rule 
does  not  hold.  In  relation  to  shoulder  luxations,  for  instance,  I  have 
seen  several  cases  in  which  grave  results  followed  the  overlooking  of 
a  luxation  in  which  there  was  unusually  free  motion  immediately  after 
the  injury. 

In  regard  to  general  fracture  diagnosis,  we  must  keep  in  mind  that 
the  cardinal  signs  of  fracture  are  displacement  and  mobility.  Either  or 
both  may  be  present;  rarely  there  are  fractures  in  which  a  simple 
crack  across  the  bone  gives,  except  for  the  skiagraph,  no  sign  except 
local  tenderness.  Often  enough  the  skiagraph  helps  us  little,  or  we 
cannot  get  an  x-ray.  Then  diagnosis  becomes  a  question  mainly  of 
skill  in  palpation. 

To  deal  with  fractures  and  luxations  we  must  first  educate  ourselves 
to  recognize  displacements.  This  means,  apart  from  a  scholastic 
knowledge  of  landmarks,  that  we  must  educate  hand  and  eye  to  detect 
obscure  variations  from  the  normal.  Obviously,  this  implies  a  very 
thorough  knowledge  of  the  landmarks,  of  bony  outlines,  and  of  rela- 
tions in  the  normal  body — a  point  often  neglected.     The  recognition  of 

*R.  W.  Smith  (Dublin  Jour.  Med.  Soc,  1839,  xv,  239),  Phelps  (Trans.  Am. 
Orth.  Assoc,  1896,  viii,  23),  Scudder  (Am.  Jour.  Med.  Sci.,  1898),  and  Stone  (Bos- 
ton Med.  and  Surg.  Journal,  1900,  cxlii,  265)  give  a  sufficient  r6sum6  of  the 
various  forms  of  congenital  luxation  at  this  joint. 
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mobility,  too,  is  not  always   easy,  and   calls  for  careful  education  of 
touch. 

As  to  crepitus,  it  may  be  said  that  bony  crepitus  proves  fracture, 
whereas  soft  crepitus  indicates  injury  to  epiphyseal  or  other  cartilage. 
Crepitus  is  not  always  easily  obtainable,  however,  even  in  loose  frac- 
tures, and  when  gotten,  it  tells  us  little  or  nothing  in  regard  to  location 
of  the  fracture,*  though  it  proves  its  presence. 

THE  X-RAY  AND  FRACTURES  t 

Before  the  era  of  the  x-ray  we  seemed  to  have  reached  about  the 
limit  of  our  information  about  fractures,  and  our  fracture  lore,  based 
in  the  main  on  the  wonderful  observation  of  men  like  Astley  Cooper, 
Dupuytren,  N61aton,  Malgaigne,  R.  W.  Smith,  and  Hamilton,  had 
reached  that  stage  of  dogma  where  knowledge  is  too  largely  a  matter  of 
weighing  the  opinions  of  others. 

Then  came  the  x-ray,  and  for  about  a  decade  a  great  many  observers 
have  had  opportunity  to  study  fractures  with  the  aid  of  a  new  and 
wonderful  aid  to  diagnosis. 

The  total  number  of  cases  so  studied  has  been  enormous,  and  the 
results  of  study  have  in  large  measure  been  made  available,  by  publica- 
tion, for  comparison  and  study.  As  a  natural  result  we  have  learned 
much;  our  whole  knowledge  of  fractures  seems  transformed,  viewed, 
as  it  were,  in  a  new  illumination,  and  a  new  generation  is  growing  up 
who  can  hardly  think  of  fractures  except  in  terms  of  the  skiagraph,  and 
are  impatient  with,  if  not  neglectful  of,  the  older  means  of  diagnosis. 

For  ten  years  we  have  had  good  x-rays  to  work  with — the 
method  is  no  longer  new.  We  should  be  able  to  judge  now  rather 
accurately  the  additions  to  our  knowledge  and  skill  due  to  the  data 
accumulated,  and  to  judge  in  what  way  the  skiagraph  may  be  of  most 
use  to  us  in  our  routine  work. 

The  addition  to  our  fund  of  knowledge  is  probably  the  most  impor- 
tant service  of  the  x-ray. 

Increase  of  Knowledge. — Fractures  occur  in  types — nearly  constant 
types  at  that.  We  have,  of  late,  been  able  to  determine  in  how  far 
these  types  are  constant,  what  minor  variations  they  show,  how  fre- 
quently they  occur.  Previously,  we  had  only  museum  specimens  and 
unconfirmed  clinical  diagnoses  to  study.  Now  we  may  have  for  each 
case  a  tolerably  accurate  diagnosis  of  detailed  lesions. 

*  Crepitus  may  often  be  transmitted  a  long  way.  Crepitus  in  a  loose  hip  fracture 
may  be  felt  nearly  as  well  with  the  hand  on  the  ankle  as  with  it  on  the  hip.  The 
transmission  is  in  the  line  of  continuity  of  bone,  not,  for  any  distance,  through  soft 
parts. 

t  This  is  reproduced  from  a  paper  by  the  author  read  before  the  annual  meeting 
of  the  Massachusetts  Medical  Society,  and  published  in  the  Boston  Med.  and  Surg. 
Jour,  of  September  3,  1908,  clix,  327. 
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Many  types  supposed  to  be  rare  prove  common,  as,  for  instance, 
comminuted  Colles'  fracture,  fracture  of  the  ulnar  styloid,  fractures  and 
luxations  of  the  carpus. 

On  the  other  hand,  lesions  once  commonly  diagnosed  are  now  hardly 
heard  of,  as,  for  example,  fracture  of  the  acromion,  intracapsular  frac- 
ture of  the  neck  of  the  humerus,  fracture  of  the  coronoid  process  at  the 
elbow,  uncomplicated  dislocation  of  the  radius  at  the  elbow. 

We  have  learned  also  the  frequency  with  which  joint  fractures  are 
found  as  complications  of  apparently  typical  dislocations. 

There  is  also  a  whole  series  of  joint  fractures  about  which  we  knew 
almost  nothing  in  the  old  days.  Most  important  in  this  list  are  the 
elbow  fractures  so  common  in  children.  They  used  to  be  classified, 
like  those  of  adults,  on  a  geometric  basis.  Work  with  skiagraphs  has 
demonstrated  clearly  that  this  class  really  ought  to  be  looked  on  as 
epiphyseal  injuries.  T-fractures  and  fractures  of  the  internal  condyle 
occur  in  adults,  and  we  used  to  diagnose  them  glibly  in  children  as  well. 
We  have  learned  that  they  do  not  happen.  The  lesions  of  the  humerus 
at  the  elbow  in  children  are  the  supracondylar  fractures,  the  separation 
of  the  whole  epiphyseal  end  of  the  bone,  separation  of  the  epiphysis  of 
the  external  condyle,  forming  a  distinct  outer  half  of  the  whole  epiphy- 
seal end,  and  separation  of  the  little  epiphysis  of  the  internal  epicondyle, 
usually  entirely  outside  the  joint.  These  comprise  the  lesions  which, 
in  fact,  occur. 

Moreover,  we  have  found  that  the  dreaded  gun-stock  deformity  is 
a  result  of  supracondylar  lesions  only,  and  has  nothing  to  do — though 
this  was  long  taught — with  fracture  of  either  condyle.  These  have 
been  among  the  most  notable,  though  by  no  means  the  only,  instances 
where  our  knowledge  has  been  broadened. 

Our  knowledge  of  types  seems  now  pretty  complete.  We  have 
learned  what  to  expect  and  look  for.  But  this  is  not  all,  or  even  the 
best  of  it,  because  in  learning  what  to  look  for  we  have  also  learned  how 
to  look. 

Personal  Training. — Those  who  have  used  the  x-ray  as  it  should  be 
used, — merely  as  one  means  of  examination, — have  vastly  increased 
their  own  diagnostic  powers.  We  have  learned  new  signs,  have  come 
to  associate  certain  displacements,  certain  limitations  of  motion,  cer- 
tain points  of  localized  tenderness,  and  so  on,  with  the  lesions  to  which 
they  are  appropriate:  have,  in  short,  by  means  of  the  x-ray,  greatly 
bettered  our  capacity  to  do  without  the  x-ray.  So  it  is  in  cases  of 
carpal  fracture — once  they  were  utterly  unrecognized,  then  admitted 
and  studied;  today  we  know  that  after  a  fall  on  the  palm  localized 
tenderness  over  the  scaphoid  usually  means  scaphoid  fracture;  that 
localized  thickening  added  to  this,  with  loss  of  extension  and  radial 
abduction,  means  displacement  of  the  broken  pieces:  we  hardly  need 
the  x-ray  at  all.     So  with  fractures  of  the  radial  head:  formerly  they 
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were  not  to  be  diagnosed  at  all;  now,  as  a  result  of  x-ray  study,  we  may 
diagnose  them  without  needing  more  than  the  results  of  palpation  and 
the  testing  of  the  loss  of  pronation  and  supination  (with  flexion  and 
extension  i'ntact)  to  justify  diagnosis. 

In  this  way  it  has  been  possible  for  men  favorably  situated  to  train 
themselves  to  a  personal  efficiency  in  fracture  work  a  good  deal  beyond 
what  was  attainable  even  a  few  years  ago.  Every  case  in  which  the 
diagnosis,  once  made,  is  checked  and  proved  or  disproved  definitely  is 
worth  many  not  so  checked  for  purposes  of  education,  and  it  is  in 
furnishing  such  a  "  check"  that  the  x-ray  serves  its  second  purpose — that 
of  aiding  in  personal  education. 

So  much  for  the  extension  of  the  world's  fund  of  knowledge  and  our 
own  education  in  skill. 

Routine  Use. — The  question  of  more  direct  bearing  perhaps  is 
what  use  we  are  to  make  of  the  x-ray  in  individual  cases  in  practice — 
in  what  cases  we  need  it,  and  when  and  how  it  is  to  be  used. 

Much  nonsense  has  been  written  about  the  necessity  of  a  skiagraph 
as  a  preliminary  to  treatment  of  any  fracture — of  "criminal  neglect" 
in  failing  so  to  use  it.  This  is  the  sheerest  nonsense,  and  I  wish  to 
be  clear  in  disclaiming  it.  Very  commonly  such  use  is  unnecessary 
and  it  is  often  impracticable. 

Exceptional  Fractures, — There  are  a  few  classes  of  cases  in  which 
skiagraphy  does  necessarily  precede  any  real  treatment.  Let  us  see 
what  they  are  in  fact.  In  a  fracture  of  metatarsals,  by  direct  crushing, 
for  example,  we  may  perhaps  be  able  to  guess  at  the  lesions,  but  can  be 
sure  of  nothing;  until  we  get  the  plate  all  we  can  do  is  to  put  the  greatly 
swollen  foot  at  rest  in  a  comfortable  position.  Fractures  of  the  scapula, 
some  injuries  about  the  shoulder-joint,  crushing  injuries  of  the  hand 
and  wrist,  fractures  of  the  pelvis,  a  few  hip  fractures,  some  injuries  to 
ankle  and  tarsus,  often  depend  on  the  x-ray  for  diagnosis,  in  some 
cases  because  of  swelling,  in  some  because  of  the  essential  difficulty  of 
getting  at  any  serviceable  landmarks.  In  all  these  cases,  however, 
simple  retentive  apparatus  till  we  can  get  an  x-ray  is  adequate  treat- 
ment for  the  first  one  or  two  or  few  days. 

The  same  may  be  said  of  the  more  obscure  and  atypical  fractures 
into  and  about  joints;  until  we  can  make  our  diagnosis  we  can  rest 
with  palliative  treatment. 

Where  we  are  dealing  with  obscure  luxations,  luxations  complicated 
with  fracture,  or  joint  fractures  with  much  displacement,  the  problem 
is  different,  for  these  we  cannot  let  alone.  The  thing  to  do  here  is  to 
make  our  diagnosis  as  closely  as  may  be,  then  reduce  the  dislocation  or 
correct  the  displacement  as  best  we  can,  and  wait  for  the  plate,  recog- 
nizing (and  telling  the  patient)  that  we  may  have  to  have  a  second 
reduction  later.  In  point  of  fact,  the  first  reduction  so  made  is  often 
adequate,  and  no  second  trial  is  needed. 
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The  cases  where  an  accurate  diagnosis  is  essential  to  reduction  of 
gross  displacement  are,  fortunately,  limited,  so  far  as  I  have  seen,  to  a 
few  luxations  with  or  without  fracture  in  the  tarsus  and  foot — a  very 
trifling  percentage  of  cases. 

Other  threatening  conditions,  Uke  separation  of  the  femoral  epiphy- 
sis at  the  knee.  Pott's  fracture  by  inversion  with  great  displacement, 
etc.,  can  be  reduced  at  least  accurately  enough  to  avoid  the  dangers  of 
delay,  even  without  knowledge  of  exact  details. 

From  this  it  will  appear  that  I  am  no  thoroughgoing  believer  in  the 
necessity  [of  an  early  x-ray,  even  in  the  classes  just  cited.  It  is  well 
that  such  early  x-rays  are  not  necessary,  for  they  are  often  unobtainable 
under  conditions  of  practice  as  they  exist. 

Routine  Fractures, — Now,  as  to  the  run  of  fractures  and  luxations 
— ^the  routine  cases  coming  into  our  charge.  As  we  have  said,  the  great 
majority  fall  into  perfectly  well-recognized  classes.  Aided  by  the 
skiagraph,  we  have  evolved  more  precise  methods  of  differentiating 
types  than  we  used  to  have. 

I  maintain  firmly  that  in  the  great  majority  of  cases  a  properly 
trained  surgeon  can  make  his  diagnosis,  so  far  as  practical  details  go, 
about  as  well  without  the  x-ray.  If  he  has  not  the  skill  so  to  make  a 
diagnosis,  he  is  unlikely  to  be  greatly  helped  by  x-rays.  Those  of  us 
who  have  used  the  x-rays  most  know  best  how  easily  one  may  be  misled 
by  this  as  by  any  special  diagnostic  method. 

Today  we  have,  most  properly,  skiagraphers — specialists — who 
cannot  only  take  plates,  but  can  interpret  them.  Personally,  I  doubt 
if  a  man  who  has  to  have  plates  interpreted  by  specially  trained  men  had 
not  better  leave  fractures  to  men  of  special  training,  for  one  of  the  ser- 
vices of  the  x-ray  has  been  to  raise  the  standard  of  skill  that  may  reason- 
ably be  exp>ected. 

I  do  not  mean  to  decry  early  taking  of  x-rays,  if  convenient,  but 
wish  merely  to  emphasize  my  belief  that  they  are  not  a  necessary  rou- 
tine. Nor  do  I  mean  that  every  CoUes'  fracture,  for  instance,  is  a 
specialist's  job;  only,  if  the  practitioner  understands  how  to  recognize 
direction  and  grade  of  displacement,  can  reduce  and  can  gage  the  per- 
fection of  his  reduction,  he  is  competent  enough  to  do  without  both 
specialist  and  x-ray  in  routine  cases,  though  he  will  usually  want  an 
x-ray  for  purposes  of  record. 

Not  all  men  are  so  competent,  and  the  practical  danger  is  that  men 
who  know  neither  diagnosis  nor  treatment  will,  with  a  diagnosis  fur- 
nished, undertake  treatment  they  cannot  handle  properly. 

Moreover,  leaning  back  on  the  x-ray  makes  for  neglect  of  training 
in  manipulation  and  for  a  progressive  loss  of  competence  in  this  work. 
This  we  see  in  house-officers  in  the  hospitals,  and  it  is  the  reason,  some 
of  us  believe,  why  fracture  work  in  the  big  hospitals  hardly  averages  as 
good  as  ten  years  or  more  ago.     A  man  who  does  not  manipulate  frac- 
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tures  for  diagnosis  is  not  apt  to  manipulate  well  for  reduction,  or  to  be 
a  first-rate  judge  of  the  results  of  his  manoeuvers.  And,  after  all,  the 
preservation  of  the  general  line,  the  reduction  of  palpable  displacements 
of  fragments,  is  what  concerns  us;  fracture  treatment  is  and  will  be 
far  from  attaining  exact  repositions  of  broken  surfaces. 

My  belief,  then,  is  that  the  routine  treatment  of  ordinary  fractures 
should  consist  of  the  most  searching  examination  inmiediately,  or,  if 
great  swelling  is  already  present,  then  within  a  day  or  two — an  examina- 
tion best  conducted  under  ether  in  most  cases;  that  we  should  thus 
establish  with  all  possible  certainty  and  detail  just  what  we  are  dealing 
with,  perform  any  necessary  reduction,  and  **put  up"  the  fracture.    . 

Importance  of  x-rays  after  Reduction. — Then,  in  a  day  or  two  if 
the  patient  can  walk,  but  within  two  weeks  in  any  case,  save  sometimes 
in  femur  fractures,  we  should  get  an  x-ray.  An  x-ray  at  this  time  tells 
us  not  only  all  there  is  to  tell  as  to  what  the  lesion  is,  but  tells  us  also 
how  successfully  we  have  dealt  with  it.  And,  best  of  all,  it  tells  us 
this  at  a  time  when  we  can  still  remedy  any  defects,  whether  due  to 
wrong  diagnosis  or  to  faulty  treatment. 

In  routine  hospital  work  I  find  it  necessary  to  interfere  later  in 
three  cases  of  bad  results  of  treatment  to  one  where  the  diagnosis  was 
essentially  at  fault.  This  is  mainly  because  so  few  fractures,  relatively, 
fall  outside  the  recognizable  types. 

Malposition  recognized  within  a  fortnight  may  almost  always  be 
reduced  by  handling — rougher  handling,  of  course,  than  is  needful  in 
a  fresh  case.  If,  through  misfortune  or  fault,  the  skiagraph  is  not 
taken  till  three  weeks  or  more  have  gone  by,  open  operation  may  be 
necessary  for  any  needful  corrections.  Of  this,  more  later.  If  we  do 
interfere  as  a  result  of  the  x-ray  review,  we  are  in  duty  bound  to  review 
our  amended  result  in  the  same  way. 

My  contention  that  the  time  for  the  x-ray  is  after j  not  before,  re- 
duction is  based  on  the  following  considerations: 

(a)  Immediate  x-rays  are  hard  to  get,  even  in  hospitals;  any  con- 
siderable delay  in  reduction  means  poorer  reduction,  as  a  rule. 

(6)  x-ray  examination  does  not  take  the  place  of  the  time-honored 
examination  in  anesthesia,  and  this  examination,  properly  done,  with 
immediate  replacement  of  fragments,  usually  fulfils  the  immediate 
indications. 

(c)  Considerations  of  difficulty  in  transportation,  expense,  and 
procrastination  make  it  unlikely  that  more  than  one  x-ray  will  be  taken 
in  a  given  routine  case.  This  one  may  best  be  taken  when  it  will  check 
both  diagnosis  and  corrected  position  and  will  help  in  prognosis. 

Late  x-rays. — Now  as  to  late  x-rays,  taken  to  inform  ourselves  as 
to  end-results.  I  believe  they  should  be  taken  only  for  exceptional 
reasons.  Nearly  all  cases  of  fracture  call  for  an  x-ray  at  some  time, 
but  this  is  not  the  time.     In  the  best  cases  the  x-ray  shows  abnormal 
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positions  of  bone-ends;  in  less  good  cases  things  always  appear  far 
worse  than  they  are.  Accurate  reposition  is  almost  never  attained, 
except  by  open  operation,  but  it  will  be  years  before  the  laity,  including 
the  courts,  will  appreciate  this.  What  is  important  is  the  obtaining  of 
good  functional  results — ^an  entirely  different  matter. 

The  only  possible  service,  except  that  of  record,  to  be  rendered  by 
the  x-ray  in  late  cases  is  the  explanation  of  defective  functional  results 
already  observedj  with  a  view  to  bettering  the  results  by  operation  or 
otherwise. 

Where  this  is  called  for,  well  and  good!  Otherwise  I  confess  I  have 
no  interest  in  having  end-result  skiagraphs:  ordinarily  they  will  tell 
nothing  except  what,  clinically,  are  misstatements  or  half-truths. 
Remember  that  the  x-ray  does  not  tell  anything  except  the  relation  of 
the  original  fractured  bone-ends  and  surfaces.  It  shows  callus  little, 
if  at  all,  and  gives  no  credit  for  any  repair  for  months  after  such  repair 
seems  complete  by  other  tests. 

In  the  usual  run  of  fractures,  I  believe,  we  will  be  wise  to  use 
the  x-ray  in  practically  all  cases,  at  least  for  record,  repeating  it,  if  we 
may,  but  certainly  using  it  at  such  period  as  will  enable  us  to  establish 
or  confirm  the  diagnosis  and  to  ** check"  our  treatment.  It  should  not 
be  used  in  place  of  skilled  manipulation  for  diagnosis  or  as  the  arbiter 
of  end-results. 

REPAIR 

Repair  of  injuries  of  the  skeleton  differs  in  one  respect  from  the 
repair  of  other  tissues:  in  other  tissues,  save  for  the  peripheral  nerves, 
healing  is  essentially  dependent  on  the  formation  of  fibrous  tissue — in 
the  skeleton  we  may  have,  under  favorable  conditions,  an  absolute 
restitutio  ad  integrum;  bone  reproduces  bone,  capsular  tissue  reproduces 
itself  in  fibrous  new-growth,  and  even  the  endotheUal  joint  layer  is 
reproduced. 

Ideally,  we  may  have  perfect  repair.  In  fact,  such  repair  occurs  in 
dislocations  not  uncommonly,  and  in  fractures  when  there  has  been  no 
malposition.  In  practice  there  is  apt  to  be  either  laxness  or  else  re- 
striction of  motion  from  over-repair  in  dislocations,  and  overgrowth  of 
bone  in  the  callus  that  welds  together  the  separated  fragments  in 
fractures.  Some  temporary  overgrowth  of  callus  is  almost  always 
present,  and  extreme  excess  is  not  rare. 

The  conditions  favoring  callus  formation  and  bone-growth  are  im- 
perfectly understood,*  but  we  may  formulate  the  following  rough  rules: 

The  primary  callus  is  dependent  for  its  mass  on  the  primary  blood- 
clot  and  the  cellular  infiltration  of  the  surrounding  tissues. 

The  ossification  of  the  primary  callus  proceeds  in  the  main  from  the 

*  For  factors  producing  defect  of  bony  growth  see  under  the  caption  Non-union. 
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inner  side  of  the  periosteum,  which  is  stripped  up,  more  or  less  exten- 
sively, as  a  rule. 

The  outer  side  of  the  periosteum  seems  to  take  no  part  as  a  starting- 
point  of  ossification — i.  c,  it  furnishes  no  osteoblastic  cells. 

Callus  may  enwrap  muscles  or  tendons,  but  they  are  not  a  part  of 
the  bone-forming  mass. 

Irritation,  mechanical  or  other,  usually  increases  the  size  of  the 
primary  callus:   infection  leads  to  its  destruction. 

Callus  formation  between  bone-ends  and  the  internal  callus  arising  from 
the  marrow  have  a  part  to  play  later,  but  have  little  to  do  with  bone 
formation  in  the  provisional  consolidation  which  is  what  we  know 
clinically  as  firm  union. 

The  merging  of  tissues  into  real  bony  union  is  a  long  process,  and 
occurs  usually  long  after  the  case  has  been  discharged  as  cured,  surgic- 
ally speaking. 

The  ^'restitutio  ad  integrum,''  with  restoration  of  the  marrow  cavity, 
etc.,  takes  many  months,  or  even  years,  and  is  a  process  that  we  do  not 
ordinarily  concern  ourselves  with. 

In  most  cases  all  that  concerns  the  practitioner  in  dislocations  is 
such  healing  as  permits  joint  motion  without  pain  and  without  tendency 
to  recurrence  of  the  luxation:  in  fractures  we  seek  a  union  sufficiently 
firm  to  permit  use  of  the  Hmb  without  danger  of  damage.  It  is  sur- 
prising to  learn  how  early  in  the  process  of  repair  this  end  is  reached. 
In  operating  on  certain  cases,  even  three  or  four  weeks  after  the  injury, 
one  is  surprised  to  find  it  very  difficult  indeed  to  break  up  the  fracture, 
and  yet  when  the  bone-ends  are  once  exposed,  the  original  fracture  sur- 
face seems  practically  unchanged.  It  is  for  this  reason  that  the  x-ray 
is  so  poor  a  guide  as  to  union.  Many  a  fracture  that  is  united  solidly 
enough  for  use  will  show  on  the  x-ray  plate  only  a  trace  of  callus,  with 
apparently  unchanged  ends  of  fragments. 

NON-UNION 

Non-union  usually  means  delayed  union.  I  can  recall  but  one  case 
of  my  own  in  which  union  actually  failed,  but  very  many  cases  in  which 
it  was  abnormally  delayed. 

We  all  know  that  there  are  rare  cases  in  which  resorption  of  bone 
takes  the  place  of  callus  formation,  in  which  union  is  hardly  to  be 
expected,  even  after  repeated  operative  interference.* 

But  these  are  not  the  cases  met  with  in  ordinary  practice.  What  we 
do  see  are  the  oases  in  which  there  is  little  or  no  callus  formation;  in 
which  the  skiagraph,  or  open  operation,  demonstrates  the  utter  lack  of 
change  in  the  broken  ends  of  bone,  for  better  or  for  worse,  after  weeks  or 

♦These  cases  show  in  the  skiagraph  conical  apposed  bone-ends,  curiously  Uke 
the  eroded  ends  of  the  carbon  sticks  in  an  arc-light. 
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months — cases  in  which  union  does  at  length  occur,  but  only  after  six 
months  or  a  year,  or  even  two  years,  after  the  receipt  of  the  injury. 

The  importance  of  these  cases  lies  not  only  in  the  loss  of  time,  but 
also  in  the  fact  that  such  late  union  almost  inevitably  involves  shorten- 
ing and  other  deformity  from  imperfect  fixation. 

Even  the  greatest  care  will  not  wholly  obviate  this.  Moreover,  the 
necessary  fixation  tends  to  end  in  loss  of  joint  motion,  despite  such 
massage  as  we  can  safely  employ.  In  joint  fractures  or  breaks  near  the 
joint  there  is  often  further  limitation  from  excessive  thickening  of  the 
capsule  during  the  long  repair  process.  Even  cases  where  non-union 
is  successfully  dealt  with  give,  therefore,  very  imperfect  results,  as  a 
rule. 

The  causes  alleged  for  non-union  are  legion,  but  our  knowledge  of 
them  is  really  very  imperfect.  We  know  that  in  multiple  fractures  we 
may  often  get  delayed  union  of  one  fracture.  We  know  that  certain 
bones  tend  to  be  slow  in  uniting  (radius  in  the  shaft,  humerus,  femur, 
etc.).  We  know  that  fractures  w;iWn  the  capsule  of  joints  give  a  large 
proportion  of  cases  of  delayed  union  or  non-union,  probably  from  the 
presence  of  synovial  fluid.* 

Obviously,  interposition  of  muscle  or  of  tendon  structures  between  the 
broken  bone-ends  is  a  bar  to  union.  But  this  is  not  common,  f  In  a 
good  many  cases  operated  on  I  have  found  it  but  rarely. 

Commoner  is  the  interposition  of  intact  periosteum.  It  seems  that 
callus  formation  between  the.  bone  and  the  outer  (not  the  osteoblastic) 
surface  of  the  periosteum  is  almost  niL  In  case  after  case  I  have  found 
this  to  be  so,  and  the  results  of  denudation  of  bone  (stripping  away 
such  periosteum,  bringing  bone  to  bone  with  periosteal  fragments  as 
a  cover)  have  seemed  to  justify  my  notion. 

Commonly  enough  it  is  hard  to  be  sure  whether  the  delay  in  union 
is  due  to  this  interposition  of  periosteum  or  to  the  very  poor  position 
usually  present  in  such  cases. 

Poor  position  is  itself  a  cause  of  delayed  union,  for  the  bridging  across 

*  "  When  a  bone  which  forms  part  of  a  joint  is  fractured  transversely,  union  seldom 
takes  p^ace  between  the  fractured  ends,  as  in  the  patella  and  olecranon,  where  the 
same  effusion  of  blood  takes  place,  but  is  lost  in  the  cavity  of  the  joint  from  which 
it  receives  vessels  and  becomes  of  a  ligamentous  substance.  When  the  cervix  of 
the  OS  femoris  is  fractured,  it  becomes  united  to  the  capsular  ligament  by  bands. 
The  reason  for  this  kind  of  union  taking  place  is  exactly  the  same  as  in  a  trephined 
skull.  For  the  action  of  the  muscles  inserted  into  the  upper  part  of  the  bone  draws 
it  upward,  and  those  into  the  lower  part  draw  it  downward,  and  the  space  becomes 
too  great  for  the  vessels  of  the  bone  to  shoot  into  the  coagulated  blood  and  form  it 
into  bone.  This  I  think  will  hold  good,  though  it  is  different  from  the  opinion  of 
many  men."  (From  extracts  from  lectures  of  Sir  Astley  Ck)oper,  delivered  in  1793, 
taken  from  the  notes  of  Mr.  Charles  P'iske,  Saffron  Walden,  1824,  fourth  edition.) 
Substantially  this  statement  of  Sir  Astley  Cooper's  holds  true,  and  the  r61e  played  by 
the  synovial  fluid  has  often  been  lost  sight  of. 

t  In  one  fracture  it  is  very  common,  namely,  in  fracture  of  the  patella  in  which 
the  expansion  of  tendon  and  the  periosteum  on  the  front  of  the  patella  are  torn  and 
drop  in  between  the  fragments. 
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of  a  wide  gap  takes  much  tissue  and  much  time,  even  if  there  is  no 
muscle  in  the  way.  Certain  cases  of  slow  union  in  femur  fractures  are 
undoubtedly  due  to  this  cause. 

Sepsis  delays  union  very  notably,  even  if  there  be  no  dead  bone. 

Compound  fractures,  even  if  clean,  do  not  unite  so  promptly  as  simple 
fractures  of  like  type. 

Fractures  in  tabetics  commonly  unite  well  enough,  but  sometimes 
there  is  delay.* 

The  presence  of  local  bone  disease  is  a  factor.  Fractures  due  to 
osteomyelitis  occur  usually  during  operative  interference  for  removal 
of  sequestra:  they  do  not  give  non-union  or  even  delay  in  union.  I 
have  seen  one  case  of  fracture  due  to  tubercular  bone  lesion  that 
united  promptly;  obviously,  severe  local  tuberculosis  or  syphilis  must 
delay  repair.  The  presence  of  a  bone-cyst  favors  fracture,  but  does 
not  retard  repair. 

New-growths — carcinoma,  sarcoma,  etc. — may  be  the  cause  of  the 
fracture  and  also  the  cause  of  failure  of  the  fracture  to  unite.  Spon- 
taneous sarcoma  of  callus  is  written  about,  but  it  is  likely  that  in  these 
cases  the  neoplasm  precedes  the  fracture. 

As  to  general  ^^  constitutionaV^  causes,  it  may  be  said,  first,  that  age 
(apart  from  grave  malnutrition)  plays  no  considerable  r61e.  Delayed 
union  is  not  so  very  rare,  even  in  healthy  children.  The  general  health 
is  not  as  important  as  it  looks  in  this  regard.  Many  cases  occur  in 
robust  young  men  and  women. f  Even  actual  illness  often  does  not 
interfere  with  bone  union. 

Severe  wasting  diseases  do  slow  up  the  process  of  union,  but  not  very 
markedly.!  Conditions  involving  lack  or  apparent  lack  of  bone-form- 
ing material  are  rare,  and  are  not  always  important,  for  fractures  in 
patients  with  osteomalacia,  fragilitas  ossium,  or  with  rickets  unite  readily, 
usually  with  excessive  callus. 

Scurvy  does  certainly  delay  union  and  may  prevent  it  or  cause 
resorption  of  formed  callus,  but  scurvy  is  a  rarity  today. 

We  are  told  that  syphilis  plays  a  part  in  non-union;  perhaps  so, 
but  I  have  not  seen  it,  and  have  seen  many  fractures  in  syphilitics. 

*  Possibly  connected  with  the  increased  density  of  bone  sometimes  associated 
with  this  disease.  I  have  seen  such  density  act  as  an  apparent  bar  to  union  where 
there  was  no  tabes. 

tl  have  just  now  under  treatment  three  such  cases  of  "non-union"  or  delayed 
union:  one  in  a  healthy,  vigorous,  outdoor  man  of  fifty;  one  in  a  normal  woman  of 
twenty-five;  and  one  in  a  man  of  twenty-five,  six  feet  tall,  weighing  190  pounds, 
lean,  muscular,  a  fine  type  of  man  in  every  way.  Each  of  these  cases  has  been  oper- 
ated; in  none  of  them  was  there  interposition  of  soft  parts.  All  now  show  gradual, 
progressing  union,  but  only  after  two  to  five  times  the  normal  interval.  Surely 
there  is  an  individual  predisposition  in  this  matter,  potent  but  unknown  as  to  its 
character,  serious  enough  to  make  definite  prognosis  as  to  the  time  of  union  of  any 
fracture  a  bit  uncertain. 

X  Diabetes  may  give  delay  in  union. 


36  GENERALITIES 

So  far  as  the  reference  of  the  condition  to  any  general  causes  goes, 
we  have  little  to  help  ns,  nor  is  the  general  "constitutional"  treatment 
of  these  cases  convincingly  successful. 

Naturally,  we  will  do  our  best  to  maintain  the  patient^s  general 
health;  plentiful  food,  fresh  outdoor  air,  etc.,  probably  help.  Thyroid 
medication,  administration  of  lime  salts,  etc.,  have  proved  theoretically 
interesting,  but  their  practical  importance  has  not  been  demonstrated. 
Surely  they  are  unlikely  to  do  any  harm. 

The  question  of  fixation  is  certainly  one  of  the  important  items  in 
prevention  and  cure  of  delayed  union.  No  one  can  doubt  that  constant, 
jarring  motion  may  interfere  with  union.  The  often  delayed  results 
in  fractures  occurring  in  sailors  aboard  ship  show  this  clearly. 

Nor  can  we,  on  the  other  hand,  deny  that  the  results  of  fracture 
healed  under  partial  use,  without  fixation  (as  in  dogs  and  other  animals, 
for  instance),  show  efficient  callus  formation,  though  often  enough  this 
is  accompanied  with  much  deformity. 

Nor  is  there  any  doubt  that  irritation,  accomplished  through  moderate 
attempted  use  or  through  the  now-forgotten  acupuncture,  ivory  pegs, 
and  forced  manipulation  of  earlier  days,  or  the  neater  open  operations 
of  today,  with  or  without  wiring  or  suturing,  do  contribute  toward 
the  natural  effort  at  union. 

On  the  whole,  it  seems  wisest  to  use  especial  care  in  immobilizing 
fractures  that  show  a  tendency  to  delayed  union. 

Weight-bearing,  so  far  as  is  consistent  with  such  immobilization,  some- 
times tends  to  promote  union,  sometimes  does  obvious  harm.  There 
seems  no  way  to  determine  this,  short  of  actual  trial  in  the  given  case. 

So,  too,  with  massage.  It  should  be  tried  for  a  time  (removing  ap- 
paratus temporarily  to  permit  manipulation) ;  its  continuance  must  rest 
on  results,  according  as  it  serves  to  tighten  or  to  loosen  the  insufficient 
union  in  the  given  case.  Either  result  may  follow,  and  persistence  in 
obviously  harmful  massage  is  indefensible,  whatever  our  theories  may  be. 

As  to  operation,  I  confess  I  have  seen  no  case  cured  by  operation 
that  I  do  not  think  would  have  united  anyway  in  time,  save  for  a  few 
cases  of  interposition  of  muscle  or  tendon,  but  I  do  believe  that  open 
operation — and  stapling  or  suturing — does  greatly  shorten  the  average 
convalescence  without  undue  risk,  if  adequately  done,  and  does, 
therefore,  save  not  only  time,  but  deformity  and  disability  as  well. 

There  is  no  subject  related  to  fractures  in  which  I  am  so  ready  to 
plead  ignorance  as  in  this  matter  of  delayed  union,  but  I  believe  we 
may  safely  formulate  the  following  conclusions: 

Lack  of  immobilization  is  apt  to  lead  to  "non-union.''  At  least 
twice  I  have  made  deliberate  and  successful  use  of  this  where  a  perma- 
nent false  joint  was  desirable.  At  least  twice  more  I  have  seen  cases  in 
which  the  like  result  occurred  independently  of  any  effort  on  my  part. 
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Immobilization,  attempted  but  neutralized  by  jarring  (as  on  board 
ship),  may  result  in  long-delayed  union. 

Multiple  fractures  often  show  "non-union^'  in  one  or  more  of  the 
breaks.  Whether  this  is  due  to  an  unhonored  excessive  draft  on  the 
body's  supply  of  lime  salts  I  do  not  know. 

Apparently,  fractures  occurring  in  connection  with  great  shock — 
e,  g,,  in  railroad  accidents — show  an  abnormal  proportion  of  cases  of 
delayed  imion. 

Sepsis  delays  union. 

Compound  fractures  unite  slowly  even  if  aseptic. 

Fractures  through  the  site  of  malignant  disease  do  not  unite. 

Age,  malnutrition,  and  constitutional  diseases  (tuberculosis,  syph- 
ilis, rickets,  scurvy,  diabetes,  etc.)  may,  no  doubt,  play  a  part  in  de- 
layed union,  but  are  not  commonly  operative  as  causes,  even  when 
present. 

As  to  the  scope  of  operative  treatment,  it  seems  that  failure  of  union 
in  most  fractures  for  three  or  four  months  fully  justifies  operation. 
We  may  find  interposition  of  muscle  or  tendon,  may  be  able  to  rectify 
an  unnecessarily  poor  adjustment  of  fragments,  may  be  able  to  elimi- 
nate the  interposition  of  periosteum,  may  be  able  to  fix  (by  wire, 
kangaroo  tendon,  or  pegs)  loose  fragments  in  or  outside  a  joint. 

At  worst,  we  are  sure  to  refresh  broken  surfaces,  and  this,  if  there 
is  no  sepsis,  is  in  itself  a  powerful  factor  in  promoting  union. 

Personally,  I  still  feel  that  a  strand  of  kangaroo  tendon  (or  of  silk, 
if  need  be)  will  give  all  needed  fixation,  as  a  rule. 

A  staple  here  and  there  may  help  us,  but  plates,  screws,  intramedul- 
lary splints,  etc.,  have  not  yet  won  me  to  allegiance.  The  less  foreign 
material  the  tissues  have  to  adapt  themselves  to,  the  better. 

Arbuthnot  Lane's  staples,  strangely  enough  abandoned  by  the 
inventor,  and  the  modification  of  them  which  we  owe  to  Terry,  of  San 
Francisco,  have  given  us  a  means  of  fixation  that  renders  the  use  of 
silver-wire  sutures  almost  unnecessary. 

In  my  own  operative  cases  I  consider  only  three  alternatives: 
(a)  Denudation  and  reduction,  with  the  reduction  maintained  by 
external  apparatus;  (6)  fixation  with  sutures  of  kangaroo  tendon, 
passed  through  periosteum  or  bone,  as  the  case  may  call  for;  (c)  staples.* 
Staples  give  the  best  fixation,  since  they  lock  the  fragments  in  two  planes 
instead  of  one.  Apparently,  they  may  be  used,  with  proper  technic, 
without  considerable  danger  of  sepsis. 

Here  and  there  there  are  fractures  outside  the  usual  rule  that  may 
better  be  held  with  a  nail,  or,  better  yet,  with  a  drill,  introduced  through 
a  separate  incision  and  removed  after  ten  to  twenty  days. 

In  all  operated   cases  in  which   callus  is  originally  defective  the 

*In  cases  where  fixation  is  difficult — e.  g.,  in  femur  fractures — I  have  latterly 
used  a  four-screw  fixation  apparatus,  which  is  entirely  removed  later. 
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beginning  of  solid  union  is  discouragingly  late,  but  almost  certain. 
I  cannot  discover  that  massage  particularly  hastens  the  process,  or 
that  moderate  joint  motion,  beginning  a  week  after  operation  on  the 
average,  tends  in  any  way  to  delay  the  process  of  union. 

TREATMENT 

As  to  treatment  of  dislocations^  it  is  purely  a  matter,  first,  of  reduction, 
with  the  least  possible  damage  to  soft  parts,  then  of  rest  until  repair  is 
pretty  well  advanced,  then  of  carejxd  mobilization  and  use. 

Reduction  is  to  be  carried  out  so  as  to  give  complete  restoration  of 
position,  by  the  methods  that  require  least  force — usually  this  means  a 
form  of  reduction  that  utilizes  as  its  fulcrum  the  part  of  the  capsule 
left  intact  (as  the  Y-ligament  in  the  hip),  but  we  must  also  bear  in 
mind  that  the  possibiUty  of  damage  to  nerves  (or  vessels)  may  guide 
our  choice  of  method  quite  as  much  as  ease  of  reduction. 

As  to  fractures y  we  are  here  dealing  with  fractures  near  to  the  joints 
or  involving  them:  our  treatment  concerns  itself  particularly  with 
avoidance  of  mechanical  interference  with  joint  function  and  of  joint 
stiffening.  Accordingly,  our  aim  is  the  most  exact  reposition  obtainable, 
and  the  earliest  possible  return  to  motion  at  the  joint. 

There  has  latterly  been  a  great  change  in  our  attitude  in  this  regard 
— we  no  longer  keep  a  Colles  fracture  up  in  rigid  splints  for  six  weeks, 
and  we  no  longer  expect  stiff  fingers  and  wrists.  In  short,  we  have 
learned  the  danger  of  long  fixation  as  applied  to  traumatic  cases. 

The  theory  of  the  harmlessness  of  fixation,  brought  out  by  Sands 
in  1886,  was  accepted  because  it  was  approximately  true  in  tubercular 
joints,  but  this  theory,  unthinkingly  applied  to  fracture,  has  done  vast 
harm.  In  children  even  in  fractures  long  fixation  does  little  harm. 
As  applied  to  adult  fractures,  unprejudiced  observation  in  any  hospital 
on  any  day  will  show  the  dangers  of  fixation. 

We  have  also  learned,  on  the  other  hand,  that  the  rough  passive 
motion  taught  in  still  earlier  days  does  only  harm,  and  that  any  forced 
passive  motion  is  a  doubtful  measure. 

We  have  not  learned  fully  as  yet  the  benefits  of  massage,  or  of  early 
active  motion  done  by  the  patient  himself,  the  hands  of  doctor  or  nurse 
steadying  the  injured  part.  It  is  not  necessary  to  follow  the  frenzied 
lead  of  some  of  the  French  too  closely,  but  there  is  no  doubt  that  the 
trend  of  intelligent  fracture  treatment  is  along  the  fines  of  less  pro- 
longed and  less  absolute  fixation,  of  more  and  earlier  massage,  of  less 
passive  motion,  and  more  and  earlier  active  motion.  This  is  partic- 
ularly true  in  joint  fractures  and  those  fractures  occurring  near  joints. 

One  point  in  favor  of  open  operations  on  fractures  is  that,  with  the 
more  accurate  reposition  and  fixation  made  possible  by  this  method, 
we  may  safely  begin  motion  a  good  deal  earlier  in  most  cases,  and  thereby 
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avoid  stiffness  from  fixation  and,  in  a  measure,  avoid  that  loss  of 
motion  which  results  from  the  filling  up  with  callus  of  physiologically 
important  fossae  long  left  empty  (as,  for  instance,  the  coronoid  and 
olecranon  fossjB  at  the  elbow). 

MASSAGE 

Massage,  as  appUcable  to  fractures,  consists  of  rubbing  (effleurage), 
of  pressure  (pression  in^thodique),  and  of  kneading  (petrissage).  The 
other  forms  of  massage  proper  hardly  come  in  question  here;  but  passive 
motion  and  active  motion,  with  or  without  resistance,  are  often  wisely 
carried  out  after  a  s6ance  of  massage.  Broadly  speaking,  active  motion, 
without  resistance  and  with  the  operator's  fingers  fixing  fragments  so 
as  to  guard  against  displacement,  is  most  often  advisable. 

Massage,  as  we  apply  it  in  this  country,  is  most  often  a  procedure 
for  *' limbering  up"  joints  already  stiffening.  This  is  all  wrong.  In 
children  such  massage  is  usually  unnecessary;  in  adults,  it  is  begun 
too  late  for  the  best  results. 

Certain  French  surgeons  begin  massage  immediately:  the  results 
appear  to  be  good,  and  there  is  certainly  less  stasis  of  the  circulation. 
We  are  hardly  educated  to  this  yet,  and,  if  we  were,  most  of  us  have  no 
masseurs  to  whom  we  are  ready  to  intrust  cases  at  this  period. 

It  is  certain,  however,  that  massage  and  guarded  active  and  passive 
motion  should  be  begun  much  earlier  than  has  been  the  American  cus- 
tom. 

There  is  a  chance  of  imperilling  reposition  by  such  measures,  and, 
in  doubtful  cases,  the  progress  of  union  may  be  checked  and  such 
irritation  may  be  caused  as  to  interfere  with  the  recovery  of  joint 
motion. 

The  extreme  advocates  of  massage  deny  both  dangers:  I  am  posi- 
tive, for  I  have  seen  both  results  actually  happen,  not  once,  but  re- 
peatedly 

I  believe  in  massage  and  believe  that  it  should  be  begim  rather 
early  in  most  cases  where  fixation  is  simple  and  exact,  provided  we  can 
depend  on  a  competent  masseur;  but  I  believe  the  continuation  of 
massage  should  be  dependent  upon  demonstrated  results,  for  better  or 
for  worse,  in  the  individual  case,  as  treatment  progresses. 

OPERATIVE  TREATiSENT 

A  decade  ago  open  operations  on  fractures  and  luxations  were  few 
and  far  between,  except  for  fresh  compound  fractures.  Today  such 
operations  are  so  common  as  to  pass  as  routine  work. 

There  is  some  danger  that  such  operating  may  get  to  be  too  common; 
already  a  good  deal  of  unnecessary  work  is  being  done,  particularly  by 
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rather  inexperienced  men.  I  am  not  one  of  those  who  believe  in  in- 
discriminate operating  on  simple  fractures — certainly  it  is  not  called 
for  now,  nor  in  the  future  do  I  expect  that  it  will  be.  I  do  believe, 
however,  that  there  is  a  large  field  of  usefulness  for  those  whose  exper- 
ience renders  such  operative  work  reasonably  safe  and  certain,  in  order 
to  remedy  (or,  still  better,  to  prevent)  most  of  those  innumerable  cases 
that  have  been  a  reproach  to  the  profession — excused  in  the  past  because 
in  the  past  no  better  results  were  obtainable,  today  no  longer  excusable. 

The  question  of  operation  is  one  of  judgment,  necessarily  based  on 
the  pubUshed  records  of  cases,  as  well  as  on  personal  experience. 

Throughout  the  text  of  this  book  references  to  the  scope  of  special 
operative  procedures  will  be  found,  with  some  general  perspective  as  to 
the  results  to  be  obtained  in  the  given  class  of  cases. 

There  are  a  few  injuries  (such  as  fracture  of  the  patella,  separation 
of  the  upper  epiphysis  of  the  humerus,  fracture  luxations  of  the  carpus, 
etc.)  that  ordinarily  will  do  better  if  operated  on  early  in  any  case; 
other  injuries  call  for  operation  onlyU  the  reposition  ordinarily  practic- 
able fails  for  some  special  reason ;  by  far  the  most  common  operations, 
however,  are  those  performed  some  time  after  an  injury  to  avert  or  to 
remedy  some  condition  perhaps  remediable  by  gentler  means  at  an 
earlier  date. 

There  are  few  faulty  repositions  or  faulty  results  that  cannot  be 
bettered  by  operation;  on  the  other  hand,  most  operations  undertaken 
late  are  productive  of  improved  rather  than  actually  perfect  results; 
perfect  results  belong  to  the  eariier  operations,  hence  an  added  impor- 
tance of  close  oversight  and  of  early  decision. 

As  to  the  broad  outlines  of  procedure,  we  need — 

1.  Accurate  diagnosis ,  always  aided  by  the  a:-ray  (except  in 
emergency — usually  compound — cases) . 

2.  A  definite  plan  of  action. 

3.  A  clear  knowledge  of  anatomy — operation  in  the  vicinity  of 
joints,  in  particular,  calls  for  exact  knowledge  of  vessels  and 
nerves  that  may  be  injured. 

4.  Adequate  skin  preparation  for  at  least  twenty-four  hours, 
as  a  rule — shaving,  scrubbing,  green-soap  poultices,  corrosive 
dressing,  alcohol  preparation,  and  a  re-sterilization  under 
ether. 

5.  Perfect  operating-room  technic. 

Few  operations  of  this  class  are  so  urgent  as  to  justify  doing  them 
under  other  than  the  best  conditions. 

Methods  of  procedure  var}-  endlessly  with  the  lesion  to  be  dealt  with. 
A  few  broad  outlines  may  be  laid  dowTi: 

(a)  A  tourniquet  is  rarely  needed  and  renders  identifications  of 
vessels  difficult,  while  it  carries  some  chance  of  tourniquet 
paralysis. 
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(6)  MvUiple  incisionSj  if  practicable  in  the  given  case  without 
damage,  are  preferable  to  overmuch  handling  through  one 
incision. 

(c)  Tendons  and  capsules  may  be  cut  and  sutured  without 
damage;  mtiscles  cannot y  though  the  damage  from  cutting 
them  may  sometimes  be  trivial. 

(d)  Stripping  up  of  periosteum  to  some  .extent  is  unavoidable; 
but  we  should  keep  it  at  a  minimum. 

(e)  Bone  chips  are  foreign  bodies;   remove  them. 

(J)  Great  force  in  manipulation  is  often  necessary  in  cases  where 

some  union  has  taken  place;   it  rarely  does  harm. 
{g)  Bleeding  into  a  joint  may  mean  later  adhesions;   outside  a 

joint  it  makes  little  difference. 
(A)  A  dead  space  outside  the  joint  fills  with  clot  and  makes 

bone;  in  the  joint  it  remains  a  dead  space,  so  far  as  bone 

formation  is  concerned, 
(i)  Use  the  simplest  means  of  fixation;   a  strand  of  kangaroo 

tendon  is  usually  enough;  sometimes  a  buried  nail,  or  a  drill 

driven  through  skin  and  bone  (and  removed  later),  will  suffice. 

Often  the  Lane  staple  holds  everything  solid.     Wire  sutures 

require  much  mauling  of  the  parts  to  insert  them,  have  no 

advantage,  are  apt  to  irritate,  and  are  rarely  advisable.     If 

fixation  by  stitching  periosteum  is  enough,  let  it  go  at  that. 
(j)  Suture  periosteum  over  the  gap  if  you  can. 
(k)  Suture  any  cut  capsule  if  you  can. 
(Z)  Lay  muscle  over  hone  surfaces  to  avoid  adhesion  of  skin  to 

bone. 
(m)  Do  not  drain,  save  for  unusual  reasons, 
(n)   Suture  skin  loosely.    This  will  nearly  always  give  drainage 

enough, 
(o)  Fix  the  limb  for  a  few  days, 
(p)  Do  not  be  alarmed  by  serous  leakage — it  is  normal,  and  in 

itself  does  not  mean  infection. 
(q)  Begin  passive  and  active  motion,  as  a  rule,  much  earlier  than 

in  non-operative  cases, 
(r)  Operations  should,  as  a  rule,  be  postponed  for  a  week  or  ten 

days  from  the  date  of  injury:   at  this  time  clot  organization 

has  begun,  and  the  chance  of  sepsis  is  less. 


COMPOUND  (OR  OPEN)  FRACTURES  AND  DISLOCATIONS 

A  compound  fracture  or  dislocation  is  one  in  which  there  is  a  tear 
in  the  skin  and  in  the  soft  parts  beneath  it,  leaving  a  communication 
between  the  bone  lesion  and  the  outer  air.  Whether  such  a  communi- 
cation exists  or  not  is  of  great  importance  with  regard  to  the  entry  of 
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infection.  Infection  of  traumatic  bone-lesions  in  any  other  way  than 
from  the  outside  is  so  rare  as  to  be  a  negligible  factor. 

Compound  fractures  are  rather  common,  compound  luxations  rela- 
tively rare.  The  treatment  of  the  two  sorts  of  lesion  is  the  same, 
save  that  in  compound  luxation  one  rarely  feels  justified  in  doing  less 
than  a  thorough  opening-up  of  the  joint  and  free  irrigation,  while 
certain  few  compound  fractures  may  be  treated  more  conservatively. 

Open  bone-lesions  (fractures  or  luxations)  are  produced  in  three 
ways:* 

1.  By  direct  protrusion  of  the  bone  from  within. 

2.  By  tearing  or  crushing  of  tissues  caught  between  the  bone  and  the 
ground  or  some  other  external  object. 

3.  By  penetration  of  some  object  from  without,  whether  it  be  a 
bullet,  a  sharp  stone  on  which  the  patient  falls,  or  what  not. 

It  is  not  always  easy  to  be  sure  just  which  cause  has  acted.  It  is 
important  sometimes  to  be  certain,  in  the  interest  of  clear  judgment  as 
to  probable  infection,  for  certain  cases  of  class  1  may  be  treated  by  less 
radical  methods. 

Diagnosis. — Diagnosis  is  not  always  simple,  for  often  the  diagnosis 
of  the  fracture  must  be  made  by  the  usual  methods,  and  we  are  handi- 
capped by  our  care  lest  we  soil  the  wound.  Probing  for  diagnosis  is 
not  allowable. 

Sometimes  the  fracture  is  obvious,  and  there  is  a  wound — the 
question  is  whether  the  wound  communicates  with  the  fracture  or  not. 
Sometimes  the  issue  of  blood  from  the  wound  when  the  region  of  the 
fracture  is  pressed  on  will  give  the  answer;  sometimes  we  cannot  tell 
until  the  wound  is  laid  open.  In  case  of  doubt  it  is  well  to  assume  that 
the  fracture  is  compound. 

Detailed  diagnosis — direction  of  fracture  lines,  etc. — may  often 
wisely  be  left  until  we  open  up  the  wound. 

Treatment. — Certain  injuries  of  this  sort  are  obviously  hopeless. 
If  a  limb  has  been  run  over  by  the  wheel  of  a  car,  it  is,  I  think,  never 
worth  saving.t  Not  only  bone  and  muscle  are  gone,  but  vessels  and 
nerves  have  been  crushed  and  there  is  little  left  but  skin,  and  even  that 
not  really  viable.  Here  our  only  resort  is  amputation  at  a  point  where 
tissues  have  not  been  crushed. 

In  other  cases  of  crushed  limbs  it  is  obvious  that,  though  the  bones 
be  reduced  and  covered  over,  yet  the  skin  covering  them  is  so  crushed 
that  it  must  slough.  Sometimes,  in  such  cases,  if  the  joint  be  covered 
over  by  sound  tissues,  the  bone  elsewhere  will  take  care  of  itself  (some- 

*  Rarely  the  rupturing  of  an  old  scar  over  the  bone  or  joint  may  suflSce.  Thi8 
we  see  in  refractures  of  the  patella,  for  instance.  Such  cases  are  too  rare  to  deserve 
a  place  as  a  separate  class. 

1 1  have  seen  cases  when  it  seemed  worth  trying,  but  the  trial  failed.  Even  these 
cases  were  those  in  which  the  wheel  seemed  not  to  have  passed  squarely  over  the  limb. 
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times  exfoliating),  and  later  plastic  measures  or  grafting  will  give  a 
useful  limb.* 

Nevertheless,  amputation  is  wise  in  some  such  cases,  especially  in 
case  of  severe  ankle  injuries  in  which  the  best  conceivable  result  (at- 
tainable only  after  months)  is  no  better  than  an  artificial  limb.  To 
save  a  hand  or  arm  it  is  justifiable  to  take  a  longer  chance,  and  the 
experienced  surgeon  often  takes  what  look  like  hopeless  chances,  with 
a  fair  proportion  of  useful  limbs  saved  as  a  reward.  If  we  try  to  save 
the  limb  in  these  cases,  scrupulous  after-care  is  most  essential.  Sepsis 
often  ruins  results  in  such  cases. 

Fractures  from  bullet  wounds  must  be  treated  according  to  the 
amount  of  comminution  and  the  extent  of  damage  to  soft  parts.  The 
fractures  produced  by  small  bullets  may  usually  be  treated,  like  other 
gunshot  wounds,  by  cleansing  of  the  wound  of  entrance  only.  If  there 
seems  danger  that  particles  of  clothing,  etc.,  have  been  carried  into  the 
wound,  it  is  wiser  to  clean  it  out.  Primary  amputations  for  bullet 
injuries  can  seldom  be  justified  today,  and  secondary  amputations  are 
but  rarely  called  for. 

Of  the  commoner  sorts  of  compound  fractures,  there  is  one  class  the 
treatment  of  which  is  still  in  dispute,  namely,  those  fractures  in  which  a 
bone  (the  tibia,  usually)  has  barely  pierced  the  skin  and  then  rebounded, 
so  to  speak,  into  the  tissues.  The  wound  is  very  small,  with  slight 
chance  for  entrance  of  infective  material.  If  such  a  case  involves  no 
comminution  of  bone,  no  large  accumulation  of  clot,  it  will  usually 
heal  under  a  dry  aseptic  dressing,  without  other  precaution  than  skin 
disinfection.  But  it  will  not  always  do  so:  some  cases  are  infected 
and  do  very  badly. 

Personally,  I  am  apt  to  open  up  such  fractures  and  can  show  better 
results  as  to  sepsis  than  have  been  attained  by  certain  house-surgeons 
who  have  been  allowed  to  use  the  other  method.  This  may  be  a  per- 
sonal matter,  not  one  of  methods.  Certainly  under  less  than  excellent 
aseptic  conditions,  and  in  the  hands  of  inexperienced  operators,  the 
"  closed ''  method  will  show  the  best  figures  in  such  cases. 

In  most  compound  fractures  and  luxations,  however,  the  wound 
is  wide  open,  the  tissues  more  or  less  soiled,  and  often  the  protruding 
end  of  a  bone  is  ground  full  of  dirt.     Here  we  muM  operate. 

Operation  is  best  done  immediately — after  twelve  hours  the  best 
cleansing  may  well  fail  of  results.  Delay  may  be  justified  by  shock — 
we  must  balance  the  danger  of  shock  against  that  of  later  sepsis  in  the 
individual  case. 

Thorough  work  demands  anesthesia. 

*In  one  such  case,  a  compound  Pott's  fracture  with  great  denudation,  the  skin 
sloughed  over  the  joint,  but  left  behind  soft  parts  enough  to  protect  the  joint.  The 
result  was  a  useful  joint.  Under  the  subject  of  Pott's  fracture  will  be  found  the 
story  of  a  similar  case  in  which  the  attempt  failed. 
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The  skin  is  first  cleansed  with  soap  and  with  alcohol  and  corrosive 
sublimate,  care  being  taken  not  to  scrub  toward  the  wound.  The 
wound  is  then  wiped  (not  washed  at  this  stage)  with  antiseptics,  the 
contused  wound-edges  excised,  and  the  wound  enlarged  to  give  free 
access  to  the  lesions.  All  soiled  or  contused  soft  parts  are  snipped 
away.  The  wound  is  scrubbed  with  gauze,  the  bone  cleaned  with 
gauze  or  with  a  brush,  or  the  surface  chipped  away  with  rongeur  forceps 
until  a  clean  surface  is  left.  Loose  bone  chips  are  removed.  Then  the 
wound  is  washed  with  salt  solution  (preceded,  in  my  own  practice,  with 
1  :  15,000  corrosive  sublimate,  usually)  in  large  amount.  Then  the 
bones  are  reduced,  and,  if  need  be,  held  by  kangaroo-tendon  sutures.* 
The  soft  parts  and  the  skin  are  loosely  sutured  to  allow  leakage  without 
formal  drainage.  The  limb  is  dressed  in  dry  gauze  and  put  up  in  splints 
or  plaster,  as  the  indications  dictate. 

Following  such  procedure  there  is  usually  a  moderate  temperature, 
falling  from  day  to  day.  Pain  is  apt  to  be  slight.  The  wound  may  well 
be  inspected  after  five  days  to  a  week.  Much  staining  of  dressings  with 
old  blood  and  a  moderate  continued  serous  ooze  are  to  be  expected. 
In  joint  cases  and  in  fractures  with  much  contusion  this  oozing  may 
continue  for  a  fortnight  without  sepsis.f 

Any  rise  of  temperature  after  the  next  day,  or  any  increase  of  dis- 
comfort, is  an  indication  for  inspection  of  the  wound. 

Mild  infection  may  be  checked  by  wet  corrosive  or  alcohol  dressings: 
severer  infection  calls  for  drainage;  large  opening  of  the  wound  may  or 
may  not  be  necessary. 

Sepsis  of  a  spreading  type  or  dangerous  general  infection  may 
justify  amputation.  Even  very  sharp  local  sepsis  is  not  inconsistent 
with  preservation  of  a  useful  limb.  Even  a  septic  joint  may  be  healed 
usually,  and  sometimes  with  preservation  of  some  motion. 

Gas-bacillus  infection  usually  shows  itself  within  two  days;  there 
are  temperature,  malaise,  dirty-looking  wound-edges  exuding  serum 
(often  blood-stained),  and  a  crackhng  under  the  skin  that  is  character- 
istic. Prompt  treatment  is  called  for — either  amputation  or  generous 
slashing,  as  the  case  demands  or  permits.  Early  recognized  and  ade- 
quately treated,  such  cases  show  a  relatively  small  mortality. 

Results. — Our  notion  of  results  in  compound  fractures  is  somewhat 
colored  by  the  data  of  a  less  fortunate  period,  before  the  introduction 
of  antisepsis.     Today  the  mortality  actually  due  to  compound  frac- 

*  These  sutures  have  great  tensile  strength,  are  non-irritating,  and  are  absorbed. 
Wire  has  no  advantage,  and  often  makes  trouble.  At  times  a  staple  is  indicated, 
but  never  anything  more.  The  trend  of  opinion  today  is  toward  later  interference 
after  the  wounds  have  healed  if  position  is  poor,  rather  than  the  application  of  com- 
plicated screws,  etc.,  at  a  period  when  the  risk  of  sepsis  is  grave. 

t  That  is,  without  sepsis,  clinically  considered :  very  likely  there  may  be  infection, 
but  it  does  not  affect  the  result. 


EMBOLTSM  45 

tiires*  is  not  large.  Primary  amputations  are  very  few,  secondary 
amputations  by  no  means  common.  Sepsis,  alas!  is  not  very  rare,  but 
usually  not  serious;  it  entails  slower  union  and  a  slower  recovery,  with 
some  operations  for  removal  of  small  sequestra,  but  eventually  sound 
healing  results. 

The  commonest  permanent  ill  results  are  deformity  due  to  the  diffi- 
culty of  prolonged  fixation  in  the  presence  of  inflamed  septic  wounds, 
and  stiffness  due  to  the  long  fixation  necessitated  by  slow  union. 

Such  delay  of  union  need  not  depend  on  sepsis.  It  is  generally 
recognized  that  clean  compound  fractures  unite  decidedly  more  slowly 
than  like  lesions  not  compound,  though  the  cause  of  this  delay  is  not 
clear. 

EMBOLISM 

EmboUsm,  as  the  term  is  used,  means  pulmonary  embolism — the 
sudden  plugging  of  one  or  more  pulmonary  arteries  with  loosened  clots 
swept  through  the  heart  into  the  pulmonary  circulation. 

It  is  practically  always  fatal,  and  death  is  usually  either  instantane- 
ous, or  ushered  in  by  only  a  few  moments  of  faintness  and  distress. 

EmboUsm  as  a  complication  of  fractures  is  vastly  rare.  Stimson 
cites  one  case,  reported  by  Virchow,  and  eight  others  collected  by 
Durodi6.  Of  these  9  cases,  1  was  a  fracture  of  the  femoral  neck,  1  of 
the  femur,  7  of  the  leg.  They  occurred  in  from  sixteen  to  fifty-seven 
days  after  the  injury. 

The  causes  of  embolism  are,  first,  thrombus  formation;  second, 
dislodgment  of  the  thrombus  or  thrombi. 

Thrombus  formation  may  come  from  vein  trauma,  from  long- 
continued  stasis  with  or  without  trauma  to  the  vein,  and  from  infection. 
Thrombi  of  the  smaller  veins  must  be  very  common.f  Thrombi  of  the 
iUac  veins  must  certainly  happen  with  a  proportion  of  pelvic  fractures. 
Almost  never  is  there  any  actual  sign  of  such  thrombosis,  however. 
I  have  seen  typical  iliac  thrombosis  in  one  case  only,  a  fracture  of  the 
femoral  neck;  the  thrombosis  occurred  about  six  weeks  after  the  in- 
jury, obviously  as  a  result  of  stasis. 

If  thrombi  occur  with  fractures,  why  do  we  not  find  embolism? 
Probably  because  sudden  sitting  up  or  other  brusque  movement  is  not 
permitted  in  the  treatment  of  injuries  of  thigh,  hip,  or  pelvis  until 
long  after  the  usual  time  needed  for  organization  and  fixation  of  the 
thrombus. 

*  Statistics,  such  as  those  of  Muraford  (Boston  Med  and  Surg.  Jour.,  May 
10,  1894),  covering  300  compound  fractures  with  10  per  cent,  of  deaths,  necessarily 
include  deaths  from  other  causes  than  the  actual  fracture. 

t  The  assumption  that  thrombosis  is  the  cause  of  the  swelling  so  often  seen  in 
convalescence  after  leg  fractures  seems  to  be  without  proof.  To  me  the  old  theory 
of  degenerate  veins,  unsupported  by  the  now  wasted  muscles,  seems  more  plausible. 
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FAT  EMBOLISM* 

Fat  embolism  depends  on  the  entrance  into  the  circulation  of  free 
fat  in  globules  too  large  to  pass  through  the  capillaries.  This  fat  may 
come  from  anywhere:  certainly  liver  fat,t  and  possibly  even  subcu- 
taneous fat,  may  enter  the  circulation  as  a  result  of  trauma.  In  prac- 
tice, however,  large  enough  quantities  of  fat  to  cause  trouble  come  from 
the  bone-marrow,  and  from  there  only.  This  is  evidently  because  we 
have  here  a  fluid  fat,  substantially  free  to  follow  the  line  of  least  resis- 
tance. 

Probably  every  fracture  is  followed  by  the  escape  of  some  fat  into 
the  tissues,  which  later  finds  its  way  into  torn  veins  or  through  the 
lymphatics  into  the  general  blood-current.  The  old  observation  of 
fat  in  the  urine  of  fracture  cases  confirms  the  absorption  of  a  consider- 
able amount  of  fat  in  certain  cases,  without  any  symptoms.} 

The  many  animal  experiments  carried  out  by  various  observers 
show  that  small  amounts  of  fat  produce  no  results  worth  considering, 
and  that,  in  order  to  bring  about  a  fatal  result,  a  very  large  amount 
indeed  must  be  set  free  into  the  circulation.  §  Experimentally  and 
clinically,  it  has  been  found  that  increase  of  pressure  in  the  medullary 
cavity  greatly  accelerates  absorption,  and  it  seems  that  such  absorp- 
tion, with  a  flooding  of  the  circulation  with  fat,  is  a  factor  in  the  sudden 
appearance  of  early  symptoms. 

Clinically,  in  order  to  get  large  amounts  of  fat  set  free,  we  must 
have  fracture  of  a  large  bone,  and  this  fracture  must  be  at  a  point  where 
the  marrow  is  fatty.  The  red  marrow  of  children's  bones  gives  little 
fat,  and  von  Aberle  ||  has  pointed  out  the  rarity  of  fat  embolism  in  chil- 
dren's fractures**  under  the  age  of  fourteen. 

A  very  large  proportion  of  the  cases  reported  and  studied  have  been 
in  orthopedic  clinics,  occurring  in  the  course  of  corrective  operations 

*Fuchsig  suggested  "  trauraatische  Lipamic"  as  a  better  name,  but  it  has  not 
been  adopted  by  others.  Embolism  caused  by  fat  was  noted  by  Zenker  and  by 
Wagner  in  1862.  Fitz,  of  Boston,  reported  the  first  case  in  this  country  (1876),  and 
the  first  verified  case  diagnosed  during  life  was  reported  by  Fenger,  of  Chicago,  in 
1880.  Much  pathologic  and  experimental  work  has  been  done.  According  to 
Connell,  there  were  246  clinical  cases  on  record  in  1905. 

Excellent  articles  of  recent  date  (with  excellent  literature  references)  are:  Von 
Aberle:  Ztschr.  f.  orthopad.  Chir.,  1907,  xix;  F.  G.  Connell:  Jour.  Amer.  Med. 
Assoc,  1905,  612. 

t Hamilton:  Brit.  Med.  Jour.,  October,  1877. 

t  Von  Aberle  goes  so  far  as  to  consider  all  temperatures  in  aseptic  fractures  as 
due  to  fat  embolism;   this  theory  seems  to  have  no  particular  facts  behind  it. 

§  The  amount  has  been  stated,  for  animals,  as  three  times  that  contained  in  the 
medulla  of  the  femur,  but  this  applies  only  as  the  amount  necessary  for  lung  ob- 
struction. 

II  Von  Aberle:   Ztschr.  f.  orthopad.  Chir.,  1907,  Bd.  xix. 

** There  are  a  number  of  cases  on  record  in  children,  but  all,  I  think,  in  children 
with  fracture  of  the  atrophic  and  fatty  bones  associated  with  old  paralysis,  such 
fractures  being  involved  in  op>erative  measures  for  relief  of  paralytic  deformities. 
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on  the  brittle,  degenerate,  and  very  fatty  bones  of  old  cases  of  par- 
alysis. 

In  ordinary  traumatic  fractures  fatty  embolism  of  any  grade  to 
amount  to  anything  is  really  very  rare. 

When  it  occurs,  the  onset  of  symptoms  may  be  almost  immediate, 
or  it  may  be  delayed  for  some  hours  or  a  day,  or,  less  commonly,  for 
several  days,  but  it  belongs  to  the  early  complications,  not,  like  pulmon- 
ary embolism  from  clot,  to  those  of  convalescence. 

The  first  symptoms  are  most  often  pulmonary — disturbed  rapid 
breathing,  pallor,  and  then  cyanosis,  slowly  or  rapidly  deepening. 
Auscultation  reveals  the  presence  of  lung  edema,  with  rdles  over  all 
the  chest — first,  in  the  smaller  branches;  in  the  fatal  cases,  r&les  in  the 
trachea  and  the  expectoration  of  reddish-stained  froth  precede  the  end. 
There  is  marked  restlessness. 

The  pulse  becomes  small  and  thready.  Before  death,  consciousness 
is  usually  clouded. 

With  this  type  of  attack  there  is  little  or  no  rise  of  temperature. 
This  is  the  type  with  purely  pulmonary  symptoms,  not  commonly  met 
with,  because,  while  the  engorgement  of  lung  capillaries  necessarily 
happens  first,  yet  it  is  followed  by  capillary  infarctions  of  the  brain,  as 
well  as  of  the  viscera. 

Accordingly  we  usually  have  sypptoms  on  the  part  of  the  brain 
complicating  the  picture  of  the  pulmonary  involvement,  or  wholly 
overshadowing  it.  Essentially  these  symptoms  are  on  the  order  of 
coma,  rapid  or  slow  in  onset;  presently  pupillary  reactions  fail.*  There 
is  a  definite  rise  of  temperature,  sometimes  running  to  102°  or  even 
103°  F.  Sometimes  there  are  convulsive  movements,  general  or  localized. 
Paralyses  are  rare.  General  convulsions  with  vomiting  occur  atypic- 
ally,  and  usually  only  at  the  end.  Cheyne-Stokes  respiration  is  some- 
times noted. 

The  lesions  that  lie  back  of  the  various  symptoms  seem  uniform, 
save  for  degree  and  location.  In  the  small  arterioles  and  capillaries  of 
lungs,  brain,  kidneys,  heart,  liver,  etc.,  are  minute  droplets  of  fat,  too 
large  to  pass;  these  drops  determine  localized  areas  of  infarct  in  "ter- 
minal'' arterioles,  areas  of  anemic  disturbance  only  if  there  is  a  colla- 
teral blood-supply.  The  clinical  importance  of  the  variously  situated 
lesions  is  disputed.  Many  are  disposed  to  consider  even  the  lung 
symptoms  as  cerebral  in  origin.  Certain  it  is,  however,  that  fat  emboli 
and  infarcts  are  found  in  lungs,  brain,  kidneys,  and  heart,  and  that 
the  lesions  in  all  these  organs  are  important. 

No  one  has  explained  why  the  emboli,  which  must  enter  the  cir- 
culation early,  give  such  late  onset  of  symptoms  as  is  usual.  The  ex- 
planation given,  of  gradual  accumulation  of  emboli,  can  scarcely  help 
us  unless  we  accept  a  lymphatic  route  for  the  fat.  It  is  a  fact  that 
*  The  immobile  pupils  may  be  either  contracted  or  widely  dilated. 
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signs  of  trouble  appear  only  after  an  interval — very  often  an  interval 
of  distinct  "well-being/'  of  a  number  of  hours,  and  may  not  show  up 
even  for  a  fortnight. 

We  know  that  many  eases  recover — how  they  recover  is  unknown. 
No  doubt,  at  times,  the  fat  passes  on  and  is  eliminated  by  the  kidneys; 
in  other  cases  collateral  circulation  must  be  established  and  the  fat 
absorbed  in  situ. 

Diagnosis. — In  every  fracture,  particularly  in  fractures  involving 
the  marrow  of  the  long  bones  in  adults,  there  is  some  fat  embolism. 
Ordinarily,  it  is  unrecognizable  clinically  and  is  unimportant. 

Even  serious  cases  are  apt  to  be  misinterpreted,  as  the  picture  is  not 
clean-cut.  In  the  earlier  hours  it  may  be  confused  with  shock  or  bleed- 
ing; later  with  inhalation  pneumonia  or  wound  sepsis.  There  is  no 
pathognomonic  sign.  Our  best  guide  is  perhaps  that  of  time  of  onset. 
Dennis'  rule;  shock,  three  hours;  fat  emboHsm,  three  days;  puhnon- 
ary  embolism,  three  weeks,  is  apt,  if  not  conclusive.  Septic  processes 
are  not  apt  to  give  serious  symptoms  as  early  as  fat  embolism,  and  do 
not  give  lung  and  brain  symptoms  in  the  beginning.  Pneumonia 
from  inhalation  may  give  a  very  similar  picture  to  that  of  fat  embolism, 
and  the  differentiation  may  be  impossible. 

Prognosis. — The  outcome  is  uncertain.  We  do  not  know  how  often 
embolism  happens,  and  therefore  figures  are  of  no  use*;  nor  can  we 
predict  the  results  in  the  given  case,  save  on  general  grounds — some  of 
the  apparently  severest  cases  get  well.  As  a  rule,  the  progress  of  the 
symptoms  in  fatal  cases  is  pretty  steady.  Most  of  the  fatal  cases  die 
within  a  few  days. 

Treatment. — Prophylactic  treatment  consists  of  avoiding  unneces- 
sary handling  of  the  limb. 

Treatment  of  the  condition,  once  it  has  developed,  is  confined  to 
heart  stimulation. 

*  Figures  of  percentage  of  deaths  from  this  cause,  computed  on  the  total  number 
of  fractures,  vary  from  1  to  2  per  cent.  There  are  no  figures  of  the  p>ercentage  of 
cases  that  have  emboHsm  and  recover. 


CHAPTER  II 

DISLOCATION  OF  THE  LOWER  JAW 

Dislocations  may  be  forward,  backward,  outward,  inward,  upward, 
and  either  unilateral  or  bilateral.  The  backward  and  outward  luxations 
are  possible  only  as  accompaniments  of  fractures — the  backward  dis- 
location involves  fracture  of  the  skull  structures  behind  the  condyle. 
The  outward  occurs  only  in  association  with  fracture  of  the  jaw  itself. 
Inward  and  upward  displacements  are  vastly  rare  complications  of 
fractures,  and  occur  only  with  skull-fractures. 


DISLOCATION  FORWARD 

This  is  the  common  form,  and  is  often  met  with.  Bilateral  are 
somewhat  more  common  than  unilateral  luxations.  The  patients  are 
usually  adults  in  youth  or  middle  life.  Women  are  more  liable  to  this 
displacement  than  men. 

The  cause  is  either  muscle  action  alone  or  a  slight  force  applied  to 
the  already  open  jaw.  External  force  acts  usually  through  tooth  ex- 
traction or  through  introduction  of  foreign  bodies  of  large  size  into  the 
mouth.  Muscle  action  is  effective  in  yawning,  laughing,  coughing, 
or  vomiting.  The  external  pterygoid  muscle  gives  (with  the  temporal 
probably)  the  force  acting  to  draw  forward  the  condyle,  which  has 
already  advanced  (with  the  opening  of  the  mouth)  well  up  on  to  the 
eminentia  ariicularis,  and  needs  only  a  tear  or  even  a  relaxation  of  the 
anterior  capsule  to  let  it  slip  forward. 

Pathology. — Naturally,  there  are  few  data,  as  the  lesion  is  neither  a 
common  part-result  of  severe  accidents  nor  a  frequent  cause  of  operation. 
There  are  data  to  show  that  the  interarticular  fibrocartilage  may  be 
torn  across  or  torn  loose  and  carried  forward.  Ordinarily,  however, 
this  cartilage  is  very  mobile,  and  it  does  not  seem  likely  that  this  tearing 
or  any  extensive  tearing  of  the  anterior  capsule  can  be  of  constant  oc- 
currence, for  the  luxation  often,  once  reduced,  leaves  very  little  soreness 
or  trouble.  Tearing  in  front,  when  it  occurs,  is  said  to  be  between  the 
interarticular  cartilage  and  the  condyle. 

The  point  of  particular  interest  in  the  pathology  of  this  luxation  is, 

however,  as  to  the  cause  of  the  difficulty  in  reducing  it.     The  old  theory 

was  that  the  coronoid  process  engaged  the  malar  bone  or  the  zygoma  in 

such  fashion  as  to  resist  reduction.     This  theory  is  definitely  disproved, 
4  49 
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and  there  remain  but  two  explanations:  first,  the  resistance  of  the 
ligaments;  second,  the  spasm  of  muscles. 

According  to  the  first,  the  ligaments  (the  external  and  the  long 
internal  lateral  and  stylomaxillary  ligaments)  are  relaxed  when  the  jaw 
is  of)en,  and  tighten  as  attempts  to  reduce  the  dislocation  are  made. 
The  trouble  with  this  explanation  is  that  the  jaw  came  out  under  very 
slight  force  over  the  same  track  by  which  it  will  not  return,  save  with 
the  exertion  of  much  force,  although  the  relations  of  the  ligaments  are 
unchanged. 

It  seems  much  more  likely  that  the  muscles,  which  are  in  obvious 


spasm,  offer  a  large  part  of  the  resistance.  The  external  pterj'goid  acts 
only  to  pull  forward  anyway,  and  the  other  muscles  which  normallj- 
should  act  to  close  the  jaws  are  stretched,  and  their  pull  is  exerted  at  a 
new  angle.  A  pull  from  a  on  6  (Fig.  2),  with  a  fulcrum  at  c,  gives  power- 
ful closure;  but  a  pull  from  a'  to  b'  with  a  fulcrum  at  c'  would  have  no 
closing  force  and  would  surely  drive  the  fondyle  very  hard  against  its 
new  bed. 

It  seems  to  me  that  no  theory  that  does  not  atlmit  the  action  of  the 
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muscles  can   adequately   explain   the   difficulties   of   reduction.*     No 
doubt  the  elastic  resistance  of  ligaments  also  plays  a  part. 

It  has  also  been  shown  that  the  interarticular  cartilage  may  at  times 
be  so  torn  and  so  displaced  as  to  constitute  a  real  obstacle  to  reduction 
by  filling  the  socket  {Perier.f  Stim- 
sonj). 

Diagnosis. — There  is,  of  course, 
the  history  of  a  sudden  "catch," 
usually  following  on  a  slight  force 
only;  then  there  is  persistent  in- 
ability to  close  the  mouth,  usually 
with  severe  pain,  and  more  or  less 
disturbance  in  speaking  and  in  swal- 
lowing,   with    some    dribbling    of 

saliva.  fig    2— The   niuiH-l*  jmll  is  on  the  line 

.  ofc.     Wilh  Ihr  fulcrum  changfii.  from  no  f', 

The    physical  signs  vary  accord-       Ihe  pull  in  Um  a'-b'   tends  nc.i^  lo  tavor.  bm 

ing  to  whether  we  have  unilateral     ai're"£e(iirc'i^i»>"iigiimeni. 

or  bilateral  luxation. 

In  the  bilateral  displacement  the  jaw  is  thrust  forward — not  to  the 

right  or  the  left.     The  mouth  is  open,  and  none  of  the  teeth  can  be 

brought  in  contact  without  force.     The  mouth  can  be  opened  a  little 

farther  than  it  stands  open,  but  an  attempt  to  lift  the  jaw,  to  close  the 
mouth,  meets  very  firm  resist- 
ance and  is  painful. 

There  is  an  increased  pro- 
minence below  the  zygoma, 
and — this  is  the  diagnostic 
point — there  is  a  distinct  ab- 
normal hollow  in  front  of  the 
ear,  where  the  resistance  of 
the  condyle  (and  its  motion) 
can  normally  be  felt  (Fig. 
4). 

If  the  luxation  is  uni- 
lateral, the  chin  is  swung 
laterally  away  from  the  side 

of   injury,  and  the  hollow  in  front  of  the  ear  appears  on  one  side 

only. 

•Interesting  confirmation  of  this  is  given  by  a  case  in  which  Samler  reduced  a 
(■age  ot  dooble  luxation  a  year  olil  after  cutting  the  insertions  of  the  maasfter  and 
the  internal  pterygoid,  which  he  thought  were  oTialniPting  reduction  by  vertical  pull. 
Reduction  on  the  right  was  easy,  after  clearing  ailhosions,  i>ut  on  the  left  rciluction 
could  be  aiMMmplished  only  after  more  fully  iliiiiling  Ihexe  miisrle  irutrlionn  (quolcil 
bv  Bazy  et  Sfngchal,  Revue  d'orthopedie,  190tl,  vii,  p.  3.53). 

t  Perier:  Bull.  Soc.  de  Chirur^e.  1878,  p.  222  (see  Fig.  3). 

JFract.  and  Dislocations,  L.  A.  Stimson,  3(1  cd.,  p.  481. 
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At  times  this  one-si dedness  of  the  face  in  unilateral  displacement  is 
less  obvious  than  would  be  expected  (Fig.  4). 

In  the  unilateral  cases  the  mouth  is  less  wide  open,  and  the  lips  may 
be  brought  together  after  a  fashion. 

Absence  of  crepitus,  of  unevenness  in  tooth  outline,  of  bleeding  in 
the  mouth,  and  of  local  tenderness,  rule  out  most  jaw  fractures  from 
the  differential  diagnosis. 

Fracture  of  the  condyle  may  give  a  somewhat  similar  picture,  but 
the  hollow  in  front  of  the  ear  is  less,  if  any;  there  may  be  crepitus;  the 
jaw  is  less  fixetl,  and  cither  there  is  no  condyle  palpable  anywhere,  or, 
if  felt,  it  does  not  follow  the  jaw  in  its  motions. 


Rnlucti 


Treatment. — Hoduction  follows  two  Iine.s: 

(«)  By  leverage — depression  of  the  angle  of  the  jaw  with  raising  of 
the  chin. 

(b)  By  opening  the  jnw  fo  Ihe  limit  and  then  shoring  it  backward. 

This  method,  first  tievised  to  clear  the  supposed  contact  of  the 
coronoid  process  on  the  malar  bone,  has  l>een  revived  as  a  more  scientific 
manojuver.  In  theory  it  works  by  relaxing  ligaments;  in  fact,  it  is 
said  to  work  at  times  when  the  other  method  fails. 

It  is  carried  out  by  depressing  the  chin  as  far  as  it  will  go ;  then,  with 
the  thumbs  in  or  outside  the  mouth,  thrusting  the  jaw  backward  with- 
out groat  force,  pushing  the  condyle  back  along  the  way  by  which  it 
came  out  (Fig.  5). 

The  first  method  (n)  is  called  violent.  In  fact,  however,  it  seems  to 
have  no  ill  results  and  is  still  the  method  of  ordinary  choice, 

(a')  The  best  way  of  doing  it  is  to  put  the  two  thumbs  (protected 
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with  a  twist  of  gauze  or  with  heavy  thumb-cots)  in  either  side  of  the 
mouth,  to  the  outer  side  of  the  last  molar  teeth.  Then  sharp  pressure 
is  thrown  on  these  teeth, — down  and  backward, — and  the  operator's 
fingers  lift  the  chin  at  the  instant  he  slips  his  thumbs  outward  into  the 
cheek.  (See  Fig.  6.)  The  jaw  goes  back  with  a  snap.  If  the  thumbs 
remain  in  place  too  long,  the  operator  is  likely  to  become  a  partizan  of 
method  b. 

(a')  The  other  mechanism  of  reduction  by  leverage  is  to  place  a  bit 
of  wood,  or  anything  of  firm  texture,  between  the  back  teeth,  and  then 
shove  the  chin  upward,  or  strike  an  upward  blow  on  the  chin.     This 


seems  to  me  crude,  and,  unlike  (a'),  must  carry  with  it  some  chance  of 
damage  to  ligaments,  etc. 

In  the  run  of  fresh  cases  either  of  the  methods  is  efficient.  I  have 
had  experience  only  with  a\  and  have  not  chanced  to  have  it  fail  me. 

In  the  description  of  reduction  no  differentiation  has  been  made 
according  to  whether  one  side  or  both  are  involved.  In  fact,  there  is 
no  difference  except  that  the  wedge  in  method  («')  would,  in  a  unilateral 
case,  be  inserted  on  one  side  only.  In  the  other  methods  we  may  add 
a  little  extra  backward  shove  on  the  injured  side — that  is  all. 

It  has  Iwen  recommended,  in  case  of  bilateral  displacement,  to 
reduce  first  one  side,  then  the  other,  but  the  advantage  is  doubtful,  and 
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records  show  frequent  redislocation  of  the  side  already  reduced  on 
attempting  to  complete  the  job. 

This  dislocation  may  be  reduced  a  long  time  after  the  injury.  The 
latest  recorded  case  of  reduction  without  incision  seems  to  be  that 
reported  by  Donovan*  at  ninety-eight  days.  Even  older  cases  have 
been  reduced  by  open  operation. 

After-treatment  consists  merely  in  caution  as  to  the  use  of  the  jaw — 
i.  e.,  soft  food  for  a  few  days,  and  care  not  to  open  the  mouth  widely  for 
a  week  or  so. 

A  "fdur-tail"  Imndage  under  the  chin  (Fig.  13)  may  be  a  wise  pre- 


caution to  insure  this;  it  is,  in  fact,  very  rarely  used.  Most  patients 
dispense  with  any  apparatus  or  remove  it. 

There  are  cases  apparently  irreducible  or  incompletely  redudble. 
An  autopsy  was  performed  on  a  case  of  Perier's  dying  of  other  causes 
with  a  chronic  imperfect  reduction  of  a  jaw  luxation.  Here,  as  in  a  case 
operated  by  Stimson,  tearing  and  displacement  of  the  interarticular  car- 
tilage acted  as  the  cause  of  difficulty  in  reduction:  the  curletl-up  carti- 
lage occupied  the  articular  space  into  which  the  condyle  should  have 
slipped.     (See  Fig.  3.) 

Operative  Treatment.— In  irreducible  cases,  or  cases  so  inveterate 
'Qiiotcci  in  Amer,  Jour.  Mod-  Sri,,  October,  1S42,  p.  470. 
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that  ordinary  reduction  is  out  of  the  question,  cutting  down  on  the  joint 
for  open  reduction  has  been  successfully  carried  out.  The  joint  may  be 
reached  by  a  direct  incision  just  below  the  zygoma  and  parallel  to  it. 
This  clears  the  facial  nerve  and  all  but  the  edge  of  the  parotid  gland,  and 
may  be  carried  inward  to  expose  the  joint  and  the  interarticular  carti- 
lage. 

Open  reduction  may  then  be  done.  Samter  (quoted  by  Bazy, 
loc,  ciL)  reduced  a  case  by  operation  a  year  after  the  injury. 

Hildebrand,  of  B&le,  reduced  a  luxation  six  months  old  by  operation 
through  a  field  opened  by  temporary  resection  of  the  zygomatic  arch. 

Annandale,  Berard,  Bazy,  and  S^n^chal  have  all  done  resections  in 
such  cases  and  with  reported  good  results. 

Prognosis. — It  has  often  been  stated  that  jaw  luxations  left  unre- 
duced do  not  reduce  themselves,  but  do  well  after  a  time,  and  the 
patients  cease  to  suffer  any  of  the  characteristic  inconveniences. 

This  is  true  only  to  a  degree.  There  is  a  case  of  R.  W.  Smith's  on 
record  in  which,  after  a  year,  the  teeth  could  be  only  ''partly  closed," 
and  resection  of  the  condyles  has  been  done  in  several  cases  for  old 
luxation,  arguing  some  considerable  previous  distress.  All  that  can  be 
said  is  that  this  luxation  unreduced  gives  a  better  functional  result  than 
we  should  expect.     This  is  true  of  all  luxations  anywhere. 

After  reduction  these  cases  give  little  trouble,  and  are  usually  all 
right  in  a  few  days.  At  times  some  soreness  remains.  There  is  a 
definite  tendency  to  recurrence,  which  sometimes  may  become  habitual; 
such  recurrence  seems  independent  of  the  treatment  adopted,  and  is, 
after  all,  a  rare  exception. 

RECURRENT  DISLOCATION  OF  THE  JAW 

This  is  not  infrequent,  and  may  be  very  troublesome.  Reduction 
offers  little  difficulty:  frequently  the  patient  learns  to  reduce  the  luxa- 
tion himself. 

Annandale  has  operated  to  relieve  this  condition  by  suturing  the  inter- 
articular cartilage  in  place,  sewing  it  to  the  capsule  anteriorly,  with  good 
results.    Resection  of  the  condyle  has  been  done  in  such  cases  with  relief. 

HABITUAL  SUBLUXATION  FORWARD  (WITHOUT  TRAUMA) 

Certain  persons  develop,  without  any  injury  or  other  obvious  cause, 
a  subluxation  in  which  the  jaw  slips  farther  forward  than  normal  when 
the  mouth  is  opened.  This  produces  an  unpleasant  cracking  during 
mastication. 

The  condition  is  not  painful,  as  a  rule. 

There  may  be,  for  years,  this  habitual  cracking  in  the  joint,  with  an 
occasional  catch  that  seems  to  be  a  subluxation.  Lateral  motion  of  the 
jaw  may  clear  it,  or  manipulation  with  the  hand  may  be  necessary. 
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Probably  these  subluxations  simply  mean  a  jamming  of  a  somewhat 
laxly  held  interarticular  cartilage. 

The  complaint  is  very  often  annoying.  It  usually  disappears  after 
a  time. 

No  treatment  is  of  avail,  seemingly.  Operation  seems  hardly  jus- 
tifiable. 

BACKWARD  DISLOCATION  OF  THE  JAW 
This  is  possible  only  when  there  has  been  extensive  smashing  of  the 
bones  about  the  external  auditory  canal.     There  is  said  to  be  immo- 
bility, with  the  mouth  standing  open,  and  a  loss  of  the  prominence  of 


the  condyle.  Di.sturbanoe  of  the  relation  of  the  back  teeth  (the  lower 
lying  too  far  back)  is,  of  course,  present.  There  is  bulging  of  the 
forward  wall  of  the  auditory  canal,  and  there  may  be  blooding  from 
the  ear. 

Reduction  is  by  {lirect  traction. 

INWARD  DISLOCATION 

Similar  smashing  to  the  inner  side  may  allow  corresponding  displace- 
ment inward,  but  not  without  complicating  fracture  of  the  jaw  at  some 
point  of  its  arch. 
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UPWARD  DISLOCATION 

This,  like  the  last,  belongs  to  the  curiosities.  There  is  at  least  one 
case  on  record  in  which  the  condyle  has  been  driven  through  the  glenoid 
cavity,  through  the  base  of  the  skull.  A  fracture  of  the  base  from  impact 
of  the  condyle  without  smashing  in  of  the  base  has  happened  oftener. 
This  gives  no  actual  dislocation,  of  course.  In  either  of  these  cases  the 
jaw  lesion  is  only  an  incident  of  fracture  of  the  base  of  the  skull. 

OUTWARD  DISLOCATION 

This  is,  of  necessity,  rotary.  The  condyle  comes  to  lie  on  the  outer 
side  of  the  zygoma,  while  the  coronoid  process  is  hooked  under  the 
zygoma.  Such  displacement  is  possible  only  if  there  is  some  fracture 
of  the  body  of  the  jaw,  as  will  be  seen  by  a  glance  at  the  skull.  (See 
Fig.  7.) 

Reduction  is  accomplished  by  pressing  the  jaw  slightly  farther  in- 
ward to  unhook  the  hammer-shaped  head  of  the  condyle,  and  then  by 
pushing  the  jaw  bodily  down  and  swinging  it  outward.  Both  coronoid 
process  and  condyle  come  into  their  natural  places,  and  only  the  ac- 
companying fracture  is  left  to  treat. 


CHAPTER  III 

JAW  FRACTURES 

Fractures  of  the  jaw  through  the  tooth-bearing  area  do  not  concern 
us  here,  except  in  so  far  as  they  occur  as  complications.  We  have  to 
do  only  with  those  fractures  that  counterfeit  jaw  luxations  more  or  less 
closely — fractures  at  or  near  the  angle,  and  those  occurring  behind  and 
above  this  point.     These  are: 

Fracture  at  or  behind  the  angle. 
Fracture  of  the  coronoid  process. 
Fracture  of  the  neck  of  the  condyle. 

Such  fractures  are  caused  by  violence  directly  applied  to  the  jaw, 
apparently  differing  in  no  way  from  the  trauma  usually  resulting  in 
fracture  farther  forward. 

Not  uncommonly  a  fracture  at  or  behind  the  angle  occurs  with  a 
fracture  further  forward  on  the  same  or  on  the  opposite  side.  Such 
associated  fractures  are  diagnosed  by  their  own  local  signs.  The  danger 
is  that  such  an  anterior  fracture  may  lead  to  our  overlooking  an  associ- 
ated and  a  more  important  break  behind  the  angle. 

FRACTURES  AT  OR  NEAR  THE  ANGLE  OF  THE  JAW 

These  fractures  are  in  no  way  constant  as  to  exact  site  or  exact 
obliquity. 

Lateral  pressure  gives  signs  of  soreness,  etc.,  and  there  is  inability 
to  move  the  jaw  normally.  Ordinarily,  there  is  much  thickening  below 
the  zygoma,  well  forward. 

There  is  usually  definite,  though  not  great,  disturbance  of  the  "bite.^* 

The  angle  of  the  jaw  is  apt  to  be  obscured,  so  to  speak.  Ordinarily, 
careful  palpation  inside  and  out  shows  the  characteristic  displacements. 
(See  Figs.  8  and  10.) 

In  these  cases  the  temporal,  masseter,  and  pterygoid  muscles  all 
tend  to  produce  and  to  perpetuate  the  deformity.  The  upper  fragment 
is  pulled  up  and  forward  alongside  the  body  of  the  jaw,  usually  to  the 
inner  side.  The  fragment  is  short  and  embedded  in  muscles,  and  we 
cannot  get  hold  of  it.     (See  Fig.  8.) 

All  the  cases  I  have  seen  or  known  of  that  have  been  treated 
conservatively  have  done  badly.  The  loose  fragment  becomes  fixed 
in  flexion  and  cannot  be  moved;   the  mouth  cannot  be  opened.     More- 
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over,  owing  to  the  bad  apposition,  non-union,  or  at  least  delayed  union, 
is  likely  to  happen  and  does  in  fact  ocLur. 

I  believe,  therefore,  that  our  only  effective  resource  in  such  fractures 


Fig.  R.— F»rliirr  brhind  <h«  anglt 


is'open  operation  with  wiring  of  the  fragments.  This  operation  can  be 
done  without  opening  the  mouth  cavity  in  some  of  the  cases.  In  two 
cases  of  my  own  the  re.sults  of  operation  were  excellent,  and  I  liave 
heard  of  no  ill  results  of  such  operation. 


JAW    FBACTUHES 


FRACTURE  OF  THE  CORONOID  PROCESS  ALONE 
In  this  lesion  there  is  upward  displacement  of  the  fragment  by  the 
temporal    muscle.     Diagnosis   is   by   palpation.     This   condition   has 
been  met  by  fixation  only.     I  know  no  better  method.     The  results 
are  said  to  be  good. 


FRACTURE  OF  THE  NECK  OF  THE  JAT  BELOT  THE  CONDYLE 
This  lesion  is  not  rare,  relatively  speaking,  and  it  presents  some 
aspects  suggesting  luxation. 

Ordinarily  there  is  no  ob%'ious  displacement  of  the  jaw  on  the  side 


of  the  injury,  though  the  "bite"  is  disarranged.  The  condyle  is  not 
palpable  directly  in  front  of  the  ear.  but  may  perhaps  be  felt  farther 
forward.  There  is  not  the  same  degree  of  hollowing  in  front  of  the  ear 
that  luxation  presents.  There  i.i,  of  course,  a  decrease  of  vertical  height, 
and  the  back  teeth  close  when  the  front  ones  do  not,  even  if  the  lesion 
is  unilateral.     (See  Fig.  12.) 

Symptoms. — The  wigns  are:  local  tenderness;  failure  of  the  front 
teeth  to  elose  to  whsit  is  apparently  the  old  ''bite"  without  application 
of  foree;   possibility  of  adjusting  the  teeth  to  their  normal  relation  by 


FRACTURE  OF  THE  NECK  OF  THE  JAW  BELOW  THE  CONDYLE   61 

moderate  force,  with  a  recurrence  of  the  deformity  on  letting  go;  palpa- 
tion of  the  condyle  in  front  of  its  normal  position — sometimes  as  a 
movable  mass;  failure  of  the  condyle  to  move  with  the  jaw;  increase  in 
mobiUty  of  the  jaw  anteroposteriorly. 

Treatment. — All  we  can  do  without  an  incision  is  to  bring  the  teeth 
into  their  normal  relation  and  hold  them  there. 

A  simple  bandage*  may  suffice,  or  we  may  have  to  have  recourse  to 
an  interdental  sphnt. 

Fixation  must  be  kept  up  for  two  or  three  weeks  at  least.  During 
this  time  we  would  do  wisely  to  feed  the  patient  through  a  catheter 
inserted  behind  or  between  the  teeth,  or,  at  the  worst,  through  the  nose. 


Fig.  11. — Fracture  of  the  coronoid 
process  (schematic). 


Fig.  12. — Fracture 
of  the  neck  of  the  con- 
dyle: usual  displace- 
ment. 


Fig.  13. — Four-tailed  band- 
age. A  pull  from  a  to  c  closes  the 
jaw  and  tends  to  hold  opposing 
teeth  in  proper  relation.  A  pull 
from  a  to  6  may  readily  increase 
displacement. 


Results. — Results  seem  to  be  good  if  the  displacement  is  corrected, 
though  there  may  be  some  loss  of  mobility.  Union  is  by  bone,  at  least 
usually. 

Results  of  neglect  give  an  entire  disarrangement  of  the  "bite"  and 
great  loss  in  the  range  of  motion. 

Operation  is  possible,  but  is  not  encouraging;  there  would  be  little 
to  do  unless  to  excise  the  condylar  fragment — a  doubtful  benefit. 

♦The  usual  bandage  is  the  "four-tail."  (See  FiR.  13.)  If  this  is  used,  we  must 
be  careful  not  to  pull  the  chin  back  and  so  increase  the  deformity.  A  wedge  between 
the  upper  and  lower  molars  may,  in  some  cases,  give  relief  and  aid  reduction  and 
retention. 


CHAPTER  IV 

INJURIES  OF  THE  CERVICAL  SPINE 

Injuries  of  the  neck  are  common.  They  result,  as  a  rule,  from  falls 
in  which  the  occiput  or  the  side  of  the  head  receives  the  force  of  the  blow. 
Direct  twisting  of  the  neck  may  be  a  cause,  or  lateral  flexion  or  extension. 
Even  sudden  muscular  contraction  may  occasionally  suffice  for  such 
injury.*  Occasionally  a  blow  directly  on  the  back  of  the  neck  is  the 
cause  of  injury. 

The  results  are  luxation  or  fracture,  or  the  two  combined,  or  a 
distortion!  or  '"distraction,"!  which  involves  neither  fracture  nor  true 
luxation. 

The  results  are  serious,  in  so  far  as  thev  involve — 
(a)  Damage  to  the  cord. 

(6)  Lesion  of  nerves  in  the  foramina  by  pressure,  or  damage  to 
nerve-roots  by  stretching. 

(c)  Loss  of  normal  motion,  with  or  without  deformity. 

(d)  Loss  of  bony  support  of  the  head. 

No  region  of  the  cervical  spine  is  free  from  the  liability  to  damage. 
The  cases  that  present  themselves  for  diagnosis  are  mainly  those  of  the 
lower  half  oi  the  cervical  spine;  this  is,  however,  not  because  such  lesions 
are  commoner,  but  because  lesions  of  the  upper  part  of  the  neck  are 
so  often  instantaneouslv  fatal. 

When  there  is  a  crush  of  the  cord  above  the  fourth  cervical  segment, 
this  cut-off,  if  complete,  paralyzes  the  phrenic  nerve,  and  death,  if  not 
actually  instantaneous,  is  too  prompt  for  surgical  aid  to  come  in 
question. 

What  we  have  to  deal  with  clinically,  therefore,  are  the  lesions  of 
the  upper  neck  that  are  incomplete,  so  far  as  cord  damage  goes,  and  those 
of  damage  below  the  fourth  segment,  which  may  be  fatal  but  are  at 
least  not  promptly  fatal.  The  whole  class  of  injuries  here  involved  are 
of  great  seriousness;  the  majority  of  them  yield  little  encouragement  for 
surgical  measures. 

*1  have  soon  oiio  criso  in  which  this  was  artdiidij  the  causo  of  a  rotary  luxa- 
tion. 

+  A  "distortion"  is  a  twist,  rotation,  or  hitoral  ahduction,  often  involving  a  pull 
on  the  nerves,  not  ncn'ssnrily  involving  hone  or  ligament  (iainaj^je.  (\f.  (Courtney: 
Distortion  of  the  Spine:  Boston  Med.  and  Sur^.  .Jour.,  1900.  exlii,  p.  345. 

+  In  " distraction "  or  "dijistasis"  eoniponent  parts  of  the  spine  (bodies,  inter- 
vertebral dises,  articular  processes,  etc.;  are  jmllnl  apart,  with  ligamentous  damage. 

(i2 


LANDMARKS   OF  THE   CERVICAL   VBHTEBR-B 


Before  going  into  description  of  lesions  and  cases  it  may  be  well  to 
view  the  landmarks. 


Landnutrks.— Most  obvious  arc  the  spinous  processes.  The  spinous 
processes  of  the  cervical  vertebrje  may  usually  be  felt  pretty  clearly. 
The  "vertebra  prominens,"  aca- 
demically the  seventh  cervical,  is. 
in  fact,  indifferently  the  seventh 
cervical  or  the  first  dorsal  spine. 
From  this  point  up  there  is  a 
sharp  loss  of  prominence  of  the 
spines,  and  in  many  normal  necks 
there  is,  above  the  fifth  or  sixth, 
an  interval  corresponding  to  two 
or  three  spines  in  which  noth- 
ing definite  can  be  felt.  (See 
Fig.  14.) 

Above  this  we  have,  so  to 
speak,  a  sudden  reappearance  of 
the  spines.  The  spine  of  the 
axis  is  nearly  always  palpable — 
that  of  the  atlas  often  is.  Very 
little  dependence  can  \»>  placed  on  an  apparent  anterior  displacement 
in  the  region  of  the  fourth  to  sixth  cervical  vertebra-,  as  shown  by  pal- 
pation of  the  spines. 
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Unfortunately,  we  are  also  subject  to  a  very  considerable  margiit  of 
error  in  regard  to  lateral  deviation.  The  cervical  vertebra  down  to 
about  the  fifth  have  bifid  spinous  processes,  and  of  these  bifid  processes, 
no  one  may  say  which  side,  right  or  left,  is  likely  to  be  more  prominent 
and  more  palpable.     (See  Fig.  15.) 

On  palpation  of  the  sides  of  the  neck  we  may  feel  the  transverse 
processes  in  most  individuals.  These  may  be  palpable  in  front  or 
behind  the  sternocleidomastoid  muscle;  usually  they  are  most  readily 
felt  behind  it  or  throughitssubstance,  just  behind  the  vessels*  (Fig.  16), 

So  far  as  concerns  the  front  of  the  vertebral  column, — the  bodies 


themselves, — pharyngeal  examination  with  the  finger  may  give  very 
useful  information.  A  finger  inserted  in  the  mouth  may  be  made  to 
reach  up  to  the  atlas,  and,  in  the  adult,  down  as  far  as  the  fourth  inter- 
vertebral cartilage,  but  no  further.  (See  Fig.  17.)  In  this  ri^on  (first 
to  fourth  vertebrjE)  we  must  expect  a  certain  amount  of  forward  convex- 
ity and  irregularity,  and  must  remember  that  the  ring  of  the  atlas  nor- 
itmlly  projects  forward.t  It  is  only  the  sharp  deviations,  caused  by  slipping 
forward  of  one  vertebra  on  another,  that  are  of  any  use  in  diagnosis. 

•In  relalion  lo  any  extreme  appan^nt  pmjcMion  of  triinsversp  processes  in  the 
loiupT  part  of  the  neck  the  (|iie.«tion  of  cervieal  rilts  must  be  l>orDc  in  mind.     Their 

t  Sii;  I'iK.  4f>. 
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FIRST  AND  SECOND  CERVICAL  VERTEBR-Et  FRACTURES 

AND  LUXATIONS 

Because  of  anatomic  as  well  as  clinical  reasons  lesions  of  the  upper 
part  of  the  cervical  spine  will  here  be  treated  as  a  class  apart,  though,  in 
consideration  of  the  given  clinical  case,  the  distinction  may  not  be  easy. 

Dislocations  of  Occiput  on  Atlas. — These  are  so  rare  as  to  be  almost 
a  negligible  injury.  The  connections  of  atlas  and  skull  are  so  secured 
by  tough  ligaments  that  the  tendency  is  toward  transmission  of  force 
downward  to  more  vulnerable  portions  of  the  neck.  Lesion  at  this 
level  is,  however,  possible,  and  has  occurred. 

Dislocation  of  Occiput  Backward  on  Atlas. — There  are  three  cases 
fully  recorded:  one  (that  of  Coste,  given  by  Blasius*)  showed  forward 
luxation  of  the  atlas  beneath  the  occiput,  complete  on  the  right,  in- 
complete on  the  left,  and  also  a  luxation  of  the  atlas  forward  on  the 
axis,  the  odontoid  process  being  broken  also.  Strangely  enough  the 
paralysis  present  in  this  case  was  a  motor  paralysis  only,  and  the  patient 
survived  the  injury  for  five  months. 

The  other  recorded  cases  were  instantly  fatal.  The  cause  in  two 
cases  was  direct  violence — a  blow  from  behind  at  the  level  of  the  atlas. 

Dislocations  of  the  Atlas  on  the  Axis. — Such  dislocation  is  possible 
only  when  the  odontoid  process  is  slipped  out  from  under  the  transverse 
ligament,t  when  it  tears  through  this  ligament,  or  when  the  odontoid 
itself  is  broken  and  displaced.  There  are  a  good  many  autopsy  findings 
including  all  these  possible  conditions,  the  last  being  most  common. 

In  almost  all  these  cases  the  luxation  is  of  the  atlas /ant;ard — in  some 
cases  forward  and  to  one  side.  Often  there  is  fracture  of  the  arches  as 
well  as  of  the  odontoid  process. 

The  dislocation  backward  may  happen — has  happened  in  several  cases, 
all  fatal.  In  one  promptly  fatal  case  (autopsied)  there  was  also  a 
fracture  of  the  arch  of  the  atlas  and  a  fracture  of  the  odontoid  process. 
One  would  say  this  process  must  be  broken  to  permit  the  luxation,  were 
there  not  a  case  on  record  (Nichet)  of  a  ** spontaneous'*  luxation  in 
which  the  atlas  had  been  displaced  back  and  to  one  side,  jumping  the 
intact  odontoid.     There  is  no  record  of  such  injury  from  trauma. 

The  question  of  double  rotary  dislocation  between  atlas  and  axis 
must  still  be  left  open.     There  is  at  least  one  probable  case. 

Diastasis  occurs  at  this  level  with  more  or  less  displacement.  I 
have  seen  one  case,  with  obvious  damage  at  this  point,  shown  by  tender- 
ness and  rigidity  unmistakably  spinal,  and  by  a  fixed  forward  position 
of  the  head,  which  showed  on  the  x-ray  plate  not  the  expected  luxation, 
but  an  apparent  separation  wider  than  normal  between  the  first  and 

•Blasius:   Vrtljhrechr.  f.  prakt.  Heilkundc,  vol.  ciii,  p.  65. 

t  Curiously  enough,  there  is  one  postmortem  record  demonstrating  the  possibility 
of  such  a  slipping  of  the  odontoid  out  from  its  socket  without  complete  tearing  of  the 
suspensory  ligaments  (Hirigoyen). 
5 
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second  arches,  with  nothing  else  discoverable.  There  were  no  cord  or 
nerve-root  sj^mptoms.  The  patient  refused  the  proposed  fixation  and 
bed  treatment  and  disappeared.  The  injury  resulted  from  a  fall  down- 
stairs in  which  the  back  of  the  head  was  struck. 

This  is  the  mild  grade  of  diastasis,  with  no  more  than  a  rocking 
forward  of  the  atlas. 

The  severer  form  is  that  described  as  Malgaigne's  "inclinaison," 
where  without  true  luxation  there  is  such  a  tipping  forward  (with  a 
minimal  sliding  motion,  of  course)  of  head  and  atlas  on  the  axis  that 
there  is  pressure  on  the  medulla  between  the  posterior  arch  of  the  atlas 
and  the  undamaged  odontoid  process.  If  a  diastasis  due  to  ligament 
rupture  be  combined  with  a  fracture  of  the  odontoid,  the  immediate 
risk  of  compression  of  the  cord  is,  of  course,  lessened,  as  atlas  and  odon- 
toid slide  forward  together.  Cases  are  on  record  where  the  displacement 
and  the  consequent  compression  of  the  medulla  have  been  slowly  pro- 
gressive.    DubreuiFs  case  showed  slow  gradual  lowering  of  the  chin; 

finally,  on  the  seventeenth  day,  sudden  death  fol- 
lowed an  incautious  movement. 

In  other  cases  there  may  be  no  deformity,  only 
soreness  and  stiffness,  without  cord  or  nerve  symp- 
toms, and  yet  there  may  be  fracture  of  the  odontoid, 
(»ven  with  other  fractures  of  atlas  or  axis.  Here 
the  danger  of  sudden  movement  is  equally  present 
without  any  warning  signs. 

The  fractures  at  this  level  are  various  and 
,,  ,  ,  without  definite  tvpe;  the  symptoms  are  not  char- 
uxi^.  acteristic,  and  the  x-ray  helps  but  little  in  many 

cases. 
Commonest  is,  perhaps  the  fracture  of  the  axis,  with  forward  dis- 
location  of  the  athis,  moving  with  the  anterior  fragment  of  the  axis. 
(See  Fig.  18.) 

Diagnosis  of  Lesions  of  the  Upper  Cervical  Vertebrae 

So  few  of  these  cases  of  injury  to  the  first  two  cervical  vertebrae 
survive  the  trauma  that  data  for  diagnosis  are  scanty.*  This  much  may 
be  said,  howev(»r.  Substantially  all  these  injuries  show  forward  dis- 
placement, if  any.  The  deformity  is  in  the  direction  of  a  movement  of 
the  head  directly  forward,  or  forward  (with  or  without  rotation)  to  one 
side,  with  the  chin  sometimes  sunk  toward  or  even  actually  resting  on 
the  chest,  rotated  away  from  the  most  damaged  side.  In  contra- 
distinction to  the  luxations  and  fractures  lower  down,  the  luxations  and 
fractures  here  sometimes  show  not  a  deformity  with  persistent  rigidity, 
but  a  simple  dropping  forward  of  the  head.     There  is  no  locking  as  in 

*Tho  writer  has  seen  but  seven  such  cases,  and  has  seen  the  data  of  four  other 
unpubHshed  cases:   tlie  available  literature  records  are  relatively  few. 
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the  other  cases — simply  a  '*  slumping/'  and  this  seems  to  be  true  whether 
there  is  any  great  displacement  or  not. 

The  feeling  in  one's  hands  of  some  of  these  high  luxations  or  fracture 
luxations  is  unique.     The  head  simply  lies  loose. 

There  is  apt  to  be  much  interference  with  respiration  and  with  swal- 
lowing, partly  mechanical  in  origin,  but  due  also  to  medullary  pressure 
in  some  cases. 

This  sort  of  loose  lesion  is  certainly  characteristic  of  atlo-axoid 
lesions.  An  occipito-atloid  luxation  would  presumably  show  like 
looseness,  with  the  head  back  and  extended,  but  not  locked. 

There  are,  however,  cases  of  damage  between  atlas  and  axis,  in- 
cluding cases  of  odontoid  fracture,  where  there  is  no  laxness,  no  de- 
formity, nothing  at  all  that  is  characteristic;  simply  pain  and  tenderness 
at  this  level  following  injury,  or  perhaps  slight  abnormality  of  attitude 
or  some  rigidity,  but  nothing  on  which  diagnosis  can  be  made.     The 


Fi|t.  19. — Areas  of  nerve-»u|>ply:  Ore.  maj.,  Occipitalis  major;  O.  M.,  occipitaliM  minor,  not 
uncommonly  aflfected  in  atlo-axoid  injury;  A.  T.,  auriculo-temporal;  G.  A.,  auricularis  mannas; 
S.  C..  suijerficialis  colli. 


most  we  can  do  is  to  make  out  the  level  of  the  injury  from  local  tender- 
ness, for  in  non-fatal  cases  cord  damage  is  not  usually  present  to  help 
show  the  level  of  the  injury. 

Projection  of  the  spinous  or  of  the  transverse  process  of  the  lower 
vertebra  backward,  or  on  one  side  or  the  other,  or  projection  of  the  body 
of  either  vertebra  felt  in  the  pharynx,  are  of  avail,  if  positive,  but  the 
lack  of  such  evidence  proves  nothing.  A  sudden  unguarded  movement 
has  caused  a  slipping  of  a  fractured  but  undisplaced  odontoid,  and  in- 
stant death  where,  a  moment  before,  there  was  no  sign  to  point  to  such 
injury.     There  are  several  such  cases. 

Skiagraphs  may  help  in  showing  injuries  in  this  region,  but  are  quite 
as  apt  not  to  show  much  of  anything.  Good  plates  of  the  upper  neck 
are  very  hard  to  get,  and  often  hard  to  interpret  if  obtained. 

Anesthesia  or  paresthesia  about  the  base  of  the  skull  behind  (over 
parts  not  struck)  suggests  nerve  injury  by  compression  (occipital  nerve, 
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rising  from  the  second  segment),  and  is  apt  to  result  from  vertebral 
fracture.     This  sign  is  relatively  common.     (See  Fig.  19.) 

The  importance  of  palpation  through  the  pharynx  seems  to  me  to 
have  been  greatlj'  exaggerated.  There  are  bony  prominences  enough 
in  the  central  line  shown  in  bone  specimens  to  be  confusing,  and  when 
we  add  to  these  the  exaggeration  of  prominences  due  to  soft  parts 
intervening,  the  difficulties  of  examination,  the  possible  intervention 
of  osteo-arthritic  changes,  etc.,  it  is  obvious  that  data  so  obtained  must 
be  judged  conservatively.  Nor  does  palpation  from  outside  help  us 
much. 

What  we  have  to  go  on  in  practice  is  the  following: 

(a)  Rigidity  of    the   neck,    or    abnormal  position,   usually  in 

flexion,  or  looseness  of  the  relaxed  neck. 
(6)  Local  tenderness. 

(c)  Abnormal  bony  prominences. 

(d)  Signs  of  damage  to  the  cervical  nerves.* 

(e)  x-ray  evidence. 

The  only  safe  way  is  to  treat  all  doubtful  cases  as  actual  spine  lesions. 

TREATMENT  OF  LESIONS  OF  UPPER  CERVICAL  SPINE 

The  question  of  diagnosis  is  subordinate,  for  detailed  diagnosis  of 
the  bone  lesion  is,  fortunately,  not  essential. 

Most  cases  come  to  postmortem  diagnosis  only.  Of  the  more  for- 
tunate, we  have  two  classes:  those  with  and  those  without  sufficient 
displacement  to  give  compression  of  the  cord.  If  there  are  any  con- 
siderable cord  symptoms,  it  is  fair  to  assume  that  they  are  from  exist- 
ing persistent  pressure,  and  the  problem  is  one  of  instant  relief  of  this 

pressure.! 

As  a  rule,  the  direction  of  displacement  will  be  obvious — if  it  is 
not,  it  is  pretty  safe  to  assume  that  we  have  a  forward  displacement. 
Reduction  will,  of  course,  be  in  the  direction  of  reversing  this  displace- 
ment. 

Delay  for  further  diagnosis  is  almost  certainly  fatal  in  such  cases. 
Reduction  by  extension  and  gentle  backward  traction,  controlled,  if 
practicable,  by  manipulation  with  a  finger  in  the  pharynx,  is  the  only 
worthy  surgical  treatment. 

The  patient  may  possibly  die  on  our  hands:  this  is  the  risk  we  take. 
Fortunately,  the  risk  is  small.  So  far  as  I  know  the  much-quoted  case 
of  Petit- Radel,  and  one  of  Boyer's,+  are  the  only  ones  recorded  in  which 

•Damage  to  the  cord  does  not  greatly  help  in  locating  the  lei^el  of  the  injury  in 
these  cases,  for  they  show  only  incomplete  cord  lesion,  as  noted  above. 

t  At  this  level  we  do  not  have  to  reckon  with  the  ciuses  (common  at  lower  levels) 
of  total  cord  damage,  done  and  irremediable,  without  any  present  pressure  from 
bone.  Such  extensive  damage  of  the  upper  segments  means  instant  death;  lesser 
damage  calls  for  active  treatment. 

t  Quoted  by  Hhusius,  loc.  cil. 
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such  correction  of  the  lesion  resulted  in  death.     Where  no  risk  is  taken, 
death  in  such  cases  is  almost  certain. 

After  reduction,  the  obvious  treatment  is  firm  fixation,  and  in  these 
cases  this  should  take  the  form  of — first,  sand-bag  fixation,  with  the 
neck  supported,  the  head  slightly  extended;  then,  if  the  patient  passes 
by  the  stage  of  probable  lung  complications,  a  plaster-of-Paris  jacket 
(including  head,  neck,  and  upper  chest)  is  to  be  worn  for  long  enough 
to  insure  against  redisplacement.  (See  Figs,  20  and  21.)  Probably 
six  weeks  of  such  fixation  will  be  enough.*  The  plaster-of-Paris  appara- 
tus is  followed  by  a  "Thomas"  collar  that  steadies  and  supports  the 
head  and  limits  motion.     The  cla-ssic   "Thoma.s  collar"   may  serve; 


collar,  shown  i 


;.  22  to  25,  worn  for 
often  a  wise  measure. 


better  yet  is  the  p 

many  weeks  or  even  months. 

Traction  on  the  neck  applied  to  the  head  i; 
helping  fixation  at  least  (Fig.  26). 

•There  is  a  case  on  record  (Parker,  quoted  by  Hamilton,  Fractures  and  Disloca- 
tions, third  edition,  p.  161)  in  which  fatal  displacement  oocurred  five  montha  after 
iojuiy.  There  was  here  a.  tearing  of  the  occipito-axoid  ligaments,  as  well  as  odon- 
toid fracture. 

This  case  had  had  no  cord  symptoms,  but  had  obvious  bony  displacement  and 
had  had  much  pain. 

It  is  true  that  the  odontoid  unites  by  fibrous  tisMue  only,  l>ut  I  do  not  believe 
that  there  is  ordinarily  any  ^i^ve  risk  of  displacement  if  there  is  no  lameness  after  a 
month  or  two  of  adequate  fixation. 
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Where  there  has  been  no  definite  displacement  an<i  no  cord  damage, 
reduction  does  not  come  in  question.  Bed  rest  with  sand-bag  fixation 
is  indicated  for  ten  days  at  least;  following  this  the  collar,  carefully 
fitted,  should  suffice  in  a  tractable  patient;  it  should  be  worn  four  weeks 
at  least.  In  cases  of  this  class  we  have  no  indication  for  any  operative 
interference.  Even  the  existence  of  slight  bone  displacement  does  not 
call  for  reduction  unless  there  be  damage  to  the  cord,  but  any  con- 
siderable displacement  would  indicate  that  the  support  had  better  be 
worn  longer  for  safety. 

In  cases  where  damage  to  the  cord  is  present,  but  seems  slight,  the 
matter  is  debatable.  On  the  whole,  the  recorded  cases  rather  suggest  a 
leaning  toward  interference  and  reduction  where  the  question  is  open. 


on  account  of  the  not  infrequent  occurrence  of  progressive  meningeal 
and  cord  damage  in  this  class  of  cases.  Anything  that  is  done  should 
be  done  promptly.  Each  case  must  )>e  judged  by  itself.  Personally, 
I  should  hesitate  to  manipulate  a  case  of  lesion  at  this  level,  simply 
because  of  partial  paralysis  of  limited  extent,  unless  I  could  form  a 
pretty  clear  idea  of  the  bone  lesion.  The  cases  personally  observed 
tiave  shown  definite  improvement  (usually  total)  under  simple  fixation. 
It  is  often  good  sui^ery  to  "let  well  enough  alone." 


It  is  probably  safe  to  formulate  the  following  rough  practical  rules: 

1.  Cases  with  cutting  of  the  cord  arc  dead. 

2.  Cases  with  pressure  on  the  cord  will  die  presumably  if  not  re- 
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lieved;   the  treatment  is 
extension,  and  backward 


Fig.  2fi. — Two  methods  of 
applying  traction  to  the  head  for 
neck    extension.  The    metho<J 

Hhown  below  can  only  rarely  be 
apolied  to  the  adult  head.  With 
eitner  inetho<i  the  head  of  the 
l)ed  must  be  raiseii. 


to  take  chances  on  a  reduction  by  traction, 
replacement;  then  fixation.  If  signs  of  cord 
pressure  are  slight,  the  question  of  replace- 
ment is  debatable. 

3.  Cases  without  paralyses  should  be 
fixed;  sand-bags  should  suffice  at  first; 
moderate  extension  without  traction  is  de- 
sirable. Later,  fixation  is  by  plaster  and 
the  modified  Thomas  collar. 

Judging  from  all  the  recorded  cases  it 
is  safe  to  say  that  prompt  treatment  by 
reduction  along  these  lines  will  save  some 
cases;  delay  for  more  accurate  diagnosis 
will  show  a  worse  percentage,  both  as  to 
early  deaths  and  as  to  paralysis. 

Open  operation — laminectomy — seems 
to  show  no  encouraging  results  in  this  class 
of  high  lesions. 


Prognosis  in  Lesions  of  the  Upper  Cervical  Spine 

The  prognosis  in  general  is  bad.  Many  cases  die  instantly.  Many 
others  die  ^vithin  thirty-six  to  seventy-two  hours  as  a  result  of  damage  to 
the  medulla.  Hyperpyrexia  occurs  up  to  110°  F.  or  higher;  the  pulse 
is  high,  and  respiratory  failure  is  added  to  by  the  distinct  tendency  to 
(vasomotor)  lung  edema  in  this  class  of  injuries,  which  is  often  the  direct 
cause  of  death.*  If  there  is  extensive  paralysis,  with  consequent  loss 
of  action  of  abdominal  and  thoracic  muscles,  the  distention  of  the  ab- 
domen encroaching  on  the  chest  capacity,  with  a  respiratory  movement 
confined  to  the  diaphragm,  adds  a  grave  complication. 

There  is  also  a  possibility  in  these  cases  of  suppurative  spinal  menin- 
gitis, hard  to  explain,  but  apparently  undebatable  in  the  face  of  recorded 
cases.     Other  complications  are   rare.f     The  considerable  chance  of 


*  J.  L.,  aged  fourteen,  seen  l)y  the  writer  August  12,  1907.  Had  fallen  from  a 
train  platform  shortly  previous.  Was  in  shock,  dazed,  but  rational  enough.  Showed 
marked  cyanosis,  rapid  and  labored  respiration,  lungs  full  of  coarse  bubbling  r&les 
throughout.  There  was  a  wound  over  the  occiput,  but  no  signs  of  cerebral  damage 
save  for  slight  internal  strabismus.  The  neck  showed  characteristic  flaccidity,  with- 
out great  pain.  The  case  was  seen  for  me  by  Drs.  Lund  and  Scannell,  and  by  Dr.  J. 
J.  Tliomiis  of  the  nerve  department,  who  concurred  in  the  diagnosis  of  high  cervical 
lesion  (Ioo.se)  witli  medullary  damage  and  vasomotor  lung  symptoms.  For  a  time 
his  <!ol()r  improved,  and  tlie  laborerl  respiration  and  the  lung  edema  improved,  but 
after  three  hours  the  e<lema  increased,  with  the  frothing-up  of  thin,  bloody,  mu- 
coserous  discharge.  Temperature  and  pulse  rose;  he  became  unconscious,  and  died 
about  four  hours  after  the  first  examination. 

t  There  is  one  case  on  record  of  tearing  of  botli  tlie  vertebral  arter>'  and  the  vein 
(Blasius). 
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sudden  displacement  in  certain  cases,  particularly  in  those  of  fracture  of 
the  odontoid,  is  to  be  remembered.* 

Prognosis  must,  therefore,  be  guarded  always,  and  treatment  must 
be  conservative  even  in  the  mildest  cases.  On  the  other  hand,  not  all 
of  even  the  most  unpromising  cases  are  fatal. 

Local  function  in  the  cases  that  do  recover  is  surprisingly  good. 
There  may  be  only  moderate  loss  of  rotatory  motion  and  flexion,  noth- 
ing else. 

Coste's  case  of  survival  for  months  with  complete  unreduced  forward 
luxation;  Flecken's  case  of  fortunate  reduction  of  a  unilateral  axis 
luxation  (forward),  reduced  after  one  week;  a  case  of  Ehrlich's  of  one- 
sided backward  luxation;  a  case  of  the  same  lesion  reported  by  Walton, 
unreduced;  Horn's  case;!  Phillip's  case  of  forward  luxation  with  broken 
arch  complicating  it,  without 
cord  damage,  who  lived  to  die 
from  phthisis,  and  the  author's 
cases— speak  for  the  possibilities 
in  luxation  with  or  without  frac- 
ture. 

No  doubt  many  cases  of 
odontoid  fracture  and  fractures 
of  arch  and  body  have  recovered 
spontaneously. 

Interesting  in  this  connection 
is  a  specimen  in  the  Warren 
Museum  in  Boston,  of  unknown 
history  (No.  970  of  the  old  cata- 
logue), in  which  there  is  a  sharp 
lateral  tilting  of  the  atlas  with  a 
fracture  of  the  articular  surface 
of  the  atlas;  there  is  no  narrow-  -a^.— ■■".. 

ing  of  the  medullary  space,  and  the  injury  was  evidently  an  old  one. 

Case  I. — C,  F.  Fell  down-stairs,  striking  back  of  head.  No  symp- 
toms at  first  save  soreness.     Later,  a  prominence  was  found  just  below 

•  In  a  case  seen  by  me  id  January,  1909,  by  courteay  of  Dr.  J.  B.  Btake  (fracture 
of  second  cervical  vertebra  with  forward  displacetneDt  of  atlas),  there  was  repealed 
paraplegia,  occurring  with  Blight  changes  of  position^  disappearing  within  minutes 
or  liours  after  fresh  nyperextension,  for  ten  days.  The  patient  eventually  made  a 
perfectly  gpod  recovery,  save  for  partial  paralysis  of  one  deltoid  muscle. 

t  Horn  (Blasius,  from  Horn,  in  Kleinert's  Ilcpertor.  der  Med.  Chir.  Joumahst, 
Jahrgang  1840,  viii,  139)  records  the  foUow-ing  rase:  He  guessed  in  the  ease  of  a 
man  who  had  fallen  out  of  a  tree,  and  who  had  motor  and  sensory  paralysis  of  arms 
as  well  as  legs,  and  could  not  raise  his  head,  which  had  fallen  forward,  that  there 
might  likely  be  pressure  from  the  odontoid.  Accordingly,  the  atlas  was  reduced 
backward,  or  manipulation  to  this  end  curried  out.  There  was  a  double  click,  and 
■s  later  the  paralysis  disappeared,  and  in  two  week.s  the  patient  recovered. 


INJITKIKS   OF  THE   CERVICAL  SPINE 


oi-ciput  on  l«ft.     Pain  in  area  of  riglit  lesser  occipital  nerve,  which  was 
persistent. 

Was  kept  in  bed  with  (iand-itags  as  a  support  until  the  fourth  week. 
Then  put  up  in  pla-ster  (see  Fig,  20).  This  was  reniove<l  after  eight 
weeks.     Motion  of  neck  was  n-gained  gradually. 


laniiarv  17   I'lOS   fourtunwuk     ifter  injur\    he  went  back  to  liis 
work  a    a  (ijmpo  itor      (Np  tig    2/  and  '8  ) 

<  I  II  -1  D  (fit  i  fo^t^-elght  entire!  May  7,  1906.  Fell 
lown  tiir  I  n<on  iiou  for  a  time  ind  then  hewed  paralysis  of 
right  inn  pain  in  riglit  idf  of  hi  ail  ind  tenderw  s  of  the  upper  part 
of  the  ne<k  with  great  pain  on  any 
motion 

Seen  1  \  the  neurologist  who  made  a 
diagno  I  I  IS  to  the  arm)  of  nerve-root 
le  ion  There  »a  total  paralysis,  but 
mi   en.or\  di  tiirban(e. 

\fter  time  w*ek  he  could  move  his 
he  ui  without  pain  ind  the  arm  paralysis 
na.  nt  arl\  gone 

Tin  X  ra\  how*  I  fracture  of  the  axis 
with    imiih    di  plactment,    as    seen   in 

\tfourwiek   ht  was  up  in  a  Thomas 
i  tH   ion  lilion  of  the  right  leg.     This 


^iJ^f"-^^      ^«yX_-^ 


)llir     sli>w.  I  l^   r\    lit,ht 

r(  'iitK  (If  and  up 

Vt    fvcri  w.ik    lh.   (olhr  \ 
rhr(.   dn     Utir  hi   in  i  t 


In.rnid   i 
r-  pjiin. 


I  liii 


I    omitte  i 
d  on  L,i  ing  lionn 


There  wa.«  nothing 


lif,ht    tifTn    -J  of  the  neck,  with 
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Caxe  III. — J.  C.     Fell  from  a  horizontal  bar,  striking  his  forehead. 
Immediate  lameness  of  neck.     A  few  days  later  eame  to  the  City 


Hospital  Out-patient  Department,  where  I  saw  him  at  the  request  of 
Dr.  L.  T.  Wilson.  He  was  treated  as  a  probable  fracture  high  up. 
The  x-ray  showed  an  axis  fracture  with  displacement.     Clinically,  he 


showed  a  neck  held  rigi(i.  with  the  head  slightly  tilfi-d  to  the  left.     Tlic 
prominence  in  front  could  be  felt    in  the   pharynx,  though   not  vtry 
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clearly.     He  had  pain  in  the  neck  and  in  the  region  supplied  by  the 
occipitalis  minor  nerve  on  the  right. 

From  the  first  he  walk(»d  about  in  a  well-fitted  Thomas  collar. 

December  9,  1908,  he  showed  some  stiffness,  but  had  no  pain.  (See 
Fig.  30.) 

Case  IV. — P.  J.,  aged  thirty-five.  May  23, 1906:  Fell  over  banisters, 
striking  head  and  shoulders.  Unconscious  for  two  hours.  Neck 
rigid,  inclined  to  right.  Tenderness  of  upper  neck,  and  great  pain  in 
this  region.  No  paralyses.  No  bony  deformity  detected.  a:^ray 
shows  fracture  of  axis.     (See  Fig.  31.) 

June  7:   Insists  on  getting  up.     Head  in  supporting  splint. 

June  29:  No  symptoms.  Insists  on  ha\nng  all  apparatus  taken  oflF. 
Went  home  against  advice,  apparently  well. 


LESIONS  BELOW  THE  SECOND  CERVICAL  VERTEBRA 

Below  the  axis  we  have  five  cervical  vertebrae  of  substantially  similar 
structure,  subject  to  like  lesions. 

Below  the  axis  the  physiologic  movements  of  importance  are  rotation 
and  flexion.  The  traumas  affecting  this  region  act,  first,  by  exaggerated 
rotation;  second,  by  exaggeration  of  the  slight  range  of  normal  flexion. 
Exaggerated  rotation  gives  unilateral  luxations,  incomplete  or  complete, 
or  '* double  rotatory"  luxations.  Exaggerated  flexion  leads  to  double 
forward  luxation  or  to  fracture.  Extreme  extension  acts  rarely:  it 
may  give  backward  luxation  of  one  or  both  sides,  or  it  may  produce  fracture. 
In  general,  backward  displacement  without  rotation  (i,  e.,  from  blows 
on  the  forehead  or  on  the  back  of  the  neck)  is  more  apt  to  occur  between 
skull  and  atlas  or  atlas  and  axis.  Lesions  of  the  lower  five  vertebrae, 
in  fact,  almost  always  show  forward  displacement. 

Dislocations  and  fractures  seem  to  occur  indifferently  often;  both 
are  more  common  in  the  region  from  the  fifth  to  the  seventh  vertebra — 
the  region  of  maximum  physiologic  mobility.  Fractures  are  associated 
more  often  with  fatal  cord  damage;  distortion  of  attitude  and  damage, 
not  to  the  cord,  but  to  the  nerve-roots,  rather  suggests  simple  luxation. 
Dislocation  may  often  occur  as  the  result  of  a  force  probably  too  slight 
to  give  fracture. 

DISLOCATIONS 

The  absence  of  ribs  in  the  cervical  region,  the  mobility  of  vertebrae 
at  this  level,  and  the  nearly  horizontal  articular  surfaces,  make  possible 
the  occjurrence  of  pure  luxations,  such  as  can  rarely  occur  lower  down. 

Of  the  dislocations  pure  and  simple  we  have  six  types,  substantially 
the  same  in  detail  at  all  heights  from  the  atlo-axoid  joint  downward.* 

*Tlio  oarlicst  oxliaiistive  study  of  these  luxations,  ronsidereil  clinically,  is  to  be 
found  in  an  article  in  Lanjsenheek's  Areliiv.  xxx.  1SS5,  p.  192,  by  W.  Wagner,  of 
Fv<)ni^sliutte,  who  lias  eonlrihuted  so  nmch  to  our  knowledge  of  vertebral  lesions. 
The  article  is  illustrated  by  admirable  plates. 
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1.  Unilateral  forward,  incomplete. 

2.  Unilateral  forward,  complete. 

3.  "Double  rotatory,"  complete. 

4.  Bilateral  forward,  complete. 

5.  Unilateral  backward. 

6.  Bilateral  backward. 

The  incomplete  bilateral  form  has  not  been  demonstrated  so  far  as 
forward  luxation  goes.  Backward  luxation  shows  no  definite  distinction 
between  complete  and  incomplete  forms. 

All  these  luxations  are  most  often  rotatory  in  type. 

Type  I.  Unilateral  incomplete  forward,  represents  merely  an  ex^- 


geration  of  the  normal  mobility;  when  the  natural  mobility  is  over- 
forced,  we  have  "jamming,"  presumably  with  a  pinching  of  capsular 
structures  and  with  some  tearing  of  ligaments. 

Where  there  is  an  incomplete  luxation,  the  position  is  then  not 
strictly  abnormal.  It  is  merely  an  abnormal  persistence  of  the  position 
of  extreme  rotation. 

The  position  assumed  by  the  vertebra?  is  as  shown  in  Figs.  32  and 
35.     The  position  of  the  head  is  shown  in  Figs.  34,  36,  and  37.* 

If  the  luxation  is  on  the  right,  we  have  a  tilting  of  the  head  to  the 
left,  a  rotation  of  the  chin  to  the  left,  and  a  slight  lifting  of  the  chin 
to  the  left. 


B.  necessary  result  at  the  oblique  articulations. 
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In  fresh  cases  there  may  be  a  good  deal  of  spasm,  and  the  neck  may 
be  held  rigid.  There  is,  as  a  rule,  no  considerable  pain  referable  to  the 
bony  displacement. 

The  tetuhrncfis  is  sometimes  localized  enough  to  l>e  of  definite  aid  in 
diagnosis. 

Even  in  fresh  cases  flexion  and  extension  of  the  head  are  possible 
(in   the  joint   between  atlas  and 
condyles)  to  some  extent.  >^   , 

Wlien  there  is  less  spasm,  there  [/^  ^^ 

mav    be    tolerable   mobilitv,   but 


FiK.  .'M. — IncDiiiplete    unilateral  ff>n»-an]    luxa- 
tion (in  the  left  side.     Sketch  (if  authnr's  casd. 


Vill.  ',VA.  Show.M  the  normal  ilirection  of 
i<iiii(iir>-  inoiion  not  ii  nun'  rotation,  Ixit  mta- 
imn  with  a  tiltiuK  in  ulxluction. 


ViR.  'A'i.-    I'liilateral  (li^^t)  incomplete  rotatory 

luxation. 


whatever  the  in<)i)ility  of  the  head,  there  is  a  definite  **bony"  resistance 
to  rotation  toward  the  damaged  side,  short  of  the  normal  limit,  and  the 
lateral  tilting  remains  obvious  in  all  positions. 

An  important  sign  in  diagnosis  is  that  we  have  in  these  cases  little 
or  no  tighttMiing  of  the  muscles.  es|)ecially  no  sternocleidomastoid  spasm. 
This  shar|)ly  tlitT<M*(Mitiates  the  condition  from  a  traumatic  stemocleido 
Ifsit)!!  witli  torticollis,  which  gives  a  like  tilting,  though  with  an  opposite 
rot  at  it  »n  of  the  chin,  aiul  siu)ws  obvious  spasm  of  this  muscle. 


Type  2.  Unilateral  Complete. — In  this  form  we  have  a  position 
essentially  abnormal.     In  this  form  the  upper  vertebra  has  heen  no  far 


rotated  that  the  projecting  posterior  e<igc  of  the  articular  process  has 
slipped  into  the  intervertebral  notch.  So  soon  as  this  slipping  takps 
place  there  is  an  instant  change. 


80 


INJURIES   OF  THE   CERVICAL  SPINE 


The  lateral  inclination  of  the  head  is  reversed,  without  reversal  of 
the  rotation,  and  the  position  becomes  that  of  Fig.  41 .  The  head  shows, 
in  a  right-sided  lesion,  slight  lateral  inclination  to  the  right j  with  rotation 
of  the  chin  to  the  left. 

Here  again  we  miss  the  spasm  of  the  sternomastoid  which  is  almost 
inevitably  present  if  other  causes  than  luxation  determine  a  like  position 
of  the  head.  The  attitude  of  torticollis  and  that  of  the  complete 
unilateral  luxation  are  the  same. 

There  is  loss  of  motion,  of  course,  and  almost  inevitably  symptoms 
of  nerve-root  pressure  on  the  side  of  the  injury. 

This  takes  the  form  of  radiating  pain  down  the  arm. 

Inasmuch  as  these  luxations  usually  occur  low  down  in  the  neck,  it 
is  the  roots  of  the  brachial  -plexus 
that  are  affected,*  and  as  it  is  a 
root   lesion    we    get    pain,    involv- 
ing not  the  distribution  of  single 


mt'ti^**! 


Fig.  3S. — Sketch  from  x-ray  of  a  case  of 
unilateral     (incomplete)     rotatory      Uixatioii 
(courtesy  of  Dr.  Paul  Thorn<like>. 


Fig.  39. — Area 
of  pain  ami  partial 
anest  hesiaf  prompt- 
ly relieved  by  re- 
duction) in  Dr. 
Thorndike'.s  case 
(see  Fig.  3S). 


Fig.  40.— Right  uni- 
lateral rotatory  luxation 
for  wan  J:  complete. 


nerves,  but  zones  corresponding  to  the  roots^  as  sketched  in  Fig.  54.t 
In  a  few  cases  there  may  be  not  only  pain,  but  motor  or  sensory  loss 
in  some  part  of  the  arm.  The  pain  in  these  cases  varies  with,  and  in 
some  measure  is  dependent  on,  motion  of  the  neck. 

Type  3.  Double  Rotatory  Luxation. — The  double  rotatory  cases  are  a 
combination  of  forward  luxation  on  one  side,  with  a  slight  backward 
displacement  on  the  other.  In  one  autopsy  of  a  case  of  my  own  the 
luxation  (between  fifth  and  sixth  cervical)  showed  the  fifth  vertebra 


*Xorvo  losion  from  pressure  in  tlie  notrli  must  be  carefully  distinguished  from 
(lamaj?e  of  the  nlexus  in  the  neck  from  stretching.  It  is  limited  to  nerves  of  one 
segment;   stretching  may  damage  the  whole  plexus. 

t  For  mucli  of  tlie  information  used  in  preparing  all  the  drawings  of  zones 
and  arejis  of  sensory  disturl)ance  the  writer  acknowledges  indebtedness  to  the 
admirable  studies  of  Head  and  Sherren,  Brain,  vol.  xxviii,  p.  116,  November,  1905. 
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luxated  back  in  such  fashion  that  the  articular  surface  of  the  sixth 
rested  in  the  lower  intervertebral  notch  of  the  fifth. 


The  displacement  is  that  of  the  complete  forward  luxation,  only 
slightly  exaggerated  by  the  complicating  backward  displacement  on 
the  other  side. 
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Type  4.  Bilateral  Forward. — In  the  fourth  class,  the  bilateral  forward 
luxation,  we  are  dealing  with  the  result, 
not  of  rotation,  but  of  forward  shove  and 
of  flexion — the  same  force  that  so  often 
makes  for  fracture. 

The  position  of  the  vertebral  bodies 
is  as  shown  in  Fig.  43.     The  attitude  is 


shown    in    Figs.  44    and    4.j,   sketched   after  tlie   phitOH  of   Blasius. 
This    form    is    relatively    rare;     the    wriU'r    has    seen    two    rases 
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only.*  Blasius,  in  his  wonderfully  complete  monograph,  gives  54 
bilateral  luxations,  against  37  unilateral,  but  it  must  be  noted  that  thia 
paper  is  based  mainly  on  a  study  of  re- 
ported autopsies;  bilateral  luxation  is  apt 
to  be  fatal;  unilateral  luxations  rarely,  if 
ever,  cause  death.  So  far  as  surviving 
cases  are  concerned,  it  seems  that  the 
great  majority  are  unilateral.  Certainly 
this  is  true  not  only  of  my  few  cases,  but 
of  those  of  which  I  have  knowledge  in 
the  practice  of  others. 

Type  s-  Unilateral  Backward. — Blas- 
ius  gives  but  one  good  case— that  of 
Ollivier,  a  luxation  of  the  sixth^and  one 
doubtful  case.     Ollivier's  case  showed  no      JJ""^*b''|;°^5'''"''"'""  (""""wyf 
obvious  deformity,  but  it  was  complicated 

with  extensive  fracture  of  the  seventh  vertebra,  so  it  tells  us  nothing  to 
the  purpose. 

Necessarily,  there  wouki  be  in  such  an  injury  a  persistent  rota- 


iwi 


•There  are  several  cases  on  record,  liowevcr,  ot  hilateriil  forward  luxAtion  when- 
the  attitude  differed  greatly,  there  being  only  a  Bhortcning  of  the  neck,  apparently, 
and  an  exaggerattoo  of  the  normal  concavity  at  the  nape,  and  in  some  cases  there 
has  been  actual  bnctrwarfj  cxfRn^ion  of  the  head.  In  regard  to  rigidity  and  piun 
there  is  great  variation.    The  neck  may  be  pretty  freely  movable. 
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Hon  backward  on  the  injured  side;  beyond  tliis  we  can  say  nothing 
definite. 

Type  6.  Bilateral  Backward  Luxa- 
tion.— The  classic  symptoms  are  back- 
ward and  upward  extension  of  the 
head,  hollowing  in  of  the  back  of  the 


Fig.  48.- 

vienj  vprt«bra  from  faU  on  head. 

{W^n  MuMmn.%periiii*n  4i«l').' 


neck  with  deep  skin-folds,*  prominence  of  the  larynx  and  trachea,  with 

difficulty  in  swallowing  and  talking,  or  even  in  breathing. 
The  transverse  processes  below  the  luxation  are  prominent. 


FRACTURE   LUXATIONS  WITH   DISPLACEMENT 
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The  head  is  held  immovable. 

The  neck  looks  shortened. 

Fig.  50,  based  on  the  plates  of  Ayres'  case,  shows  the  attitude. 

Diastasis — ^tearing  of  ligaments  without  formal  luxation  and  without 
fracture,  save  for  chips  torn  loose  by  the  ligaments — is  ^common  in 
this  region  and  figures  in  a  number  of  autopsy  reports. 

These  cases  commonly  show  stiffness  and  localized  tenderness, 
without  abnormal  attitude,  and  with  a  negative  finding  on  ar-ray 
examination.  They  are  apt  to  be  associated  with  traction  damage  to 
the  plexus  or  to  nerve-roots  of  at  least  one  side. 

Fracture  Luxations  with  Displacement 

These  involve  various  details  of  lesion,  but  this  injury  in  the  cervical 
region  is  usually  fracture  by  flexion,  with  slipping  of  the  upper  vertebral 


ib^^h 


y/^ 


Fig.  51. — Injury  to  seKinents  V  ami  VI   (after 

Thorburn). 


Fig.    52. — Injury    to  segments    VI-VII    (after 

Thorburn). 


fragment  forward  on  the  lower.  The  diagnosis  of  these  cases  is  based, 
as  a  rule,  on  the  diagnosis  of  the  cord  lesion  or  on  the  x-ray  picture. 
The  local  signs  are  confirmatory,  rather 
than  diagnostic.  Any  considerable  dis- 
placement here  involves  pressure  on  the 
cord,  and  the  diagnosis  as  to  the  pres- 
ence and  height  of  the  cord  lesion,  and, 
therefore,  of  the  height  of  the  fracture, 
is  apt  to  be  far  more  accurate  than  can 
be  made  from  an  examination  based  on 
objective  signs  in  the  neck. 

Cord  lesion  may  occur  without  frac- 
ture, but  fracture  with  displacement  rarely  occurs  without  damage  to 
the  cord  that  can  be  sharply  localized.  Luxation  without  cord  lesion 
is  common. 

Of  the  fracture  cases  that  come  up  for  diagnosis,  we  have  usually 
only  those  below  the  fourth  spinal  segment,  for  fractures  with  cord 
damage  above  this  point  almost  invariably  involve  the  cord  origins  of  the 


Fig.  53. — Sketch  of  a  case  of  the 
writer'.s:  total  le.sion  at  the  sixth  seg- 
ment. 
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phrenic  nerve,  and  are  fatal  long  before  the  question  of  diagnosis 
comes  up. 

Below  the  fourth  segment  we  have,  so  far  as  the  clinical  signs  of 
cord  damage  go,  three  types,  almost  instantly  differentiated  on  sight 
according  to  the  motor  damage. 

If  the  damage  is  above  the  fifth  segment ,  the  arms  are  entirely  paralyzed. 

If  the  damage  is  a  little  lower,  involving  the  fifth  and  sixth  segment, 
we  get  the  picture  of  Fig.  51.  This  means  damage  involving  the  cord 
up  to  the  fifth  segment. 

If  the  damage  is  only  to  the  sixth  j  we  get  paralysis  of  the  hands,  not 
of  the  arms,  and  a  position  like  Fig.  52  and  Fig.  53. 

Differential  Diagnosis  of  Injuries  below  the  Axis 

If  we  have  a  case  of  injury  to  the  neck,  our  consideration  of  diagnosis 
starts,  not  from  known  pathologic  data,  but  from  ascertainable  symptoms 
to  be  used  for  diagnosis — a  very  different  matter.  In  examining  such 
a  case  the  first  thing  to  be  settled  is  whether  or  not  the  patient  has 
paralysis.  If  he  has,  we  must  first  make  up  our  minds  as  to  the  probable 
height  of  the  lesion. 

If  the  paralysis  is  total,  we  know  it  must  be  from  an  injury  below  the 
fourth  segment.     Injuries  higher  up  with  total  damage  are  instantly  fatal. 

Partial  paralysis  may  come  from  injury  at  any  level  or  from  nerve- 
root  lesions  alone. 

Total  paralysis  of  the  type  of  Fig.  51  means  fifth  segment.  Total 
paralysis  except  for  upper  arm  action  in  flexion  and  rotation  (see  Fig. 
52)  means  sixth  segment. 

Partial  paral^^sis  below  the  level  of  the  arms  necessarily  means  cord 
injury. 

Partial  or  total  paralysis  of  one  or  both  arms  means  either  lesion  of 
the  cord  or  injury  to  the  brachial  plexus  or  nerve-roots. 

Sensory  disturbances  are  of  value,  as  a  rule,  only  in  defining  the  level 
of  hopeless  transverse  lesions  of  the  cord,  or  in  defining  injuries  of  the 
brachial  plexus  or  of  the  nerve-roots. 

The  levels  of  the  sensory  distribution  corresponding  to  the  various 
segments  of  the  cord  are  indicated  in  Fig.  54. 

Disturbance  of  the  sympathetic  nerve  is  shown  particularly  by  uni- 
lateral contraction  of  the  eyelid  opening  (''verkleinerte  Lid-spalte"), 
and  at  times  by  unilateral  sweating.  It  depends  on  damage  to  the 
anastomosis  between  sympathetic  and  cord  at  the  level  of  the  first 
dorsal  segment. 

Priapism  (simply  a  soft  engorgement  of  the  flaccid  penis,  as  a  rule) 
is  pretty  constant  in  the  total  lesions;  it  may  help  out  in  the  diagnosis 
in  unconscious  or  drunken  subjects. 

A  like  condition  occasionally  occurs  where  there  is  only  very  slight 
cord  compression. 
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Deformity. — If  the  displacement  is  forward,  it  may  be — 1.  Double 
forward  luxation.  (See  Figs.  43  to  46.)  2.  Fracture  with  forward  dis- 
placement.    3.  Distraction. 

There  is  no  accurate  difFerentiation  of  the  first  two.  On  the  whole, 
there  is  a  possibility  of  greater  displacement  without  serious  cord  damage 
in  luxation  than  in  fracture.     Displacement  of  spinous  processes  and 


transverse  processes  is  common  to  both,  and  of  similar  grade.  Crepitus 
is  not  justifiably  obtainable  unless  by  accident. 

"Distraction"  must  be  difTerentiated  on  negative  evidence.  There 
may  be  deformity  (in  the  upper  vertebra  it  is  asserted  that  there  usually 
is),  but  this  is  in  the  form  of  fonvard  flexion  only; — the  relation  of  the 
landmarks  one  to  another  is  not  notably  disturbed.  There  may  be  no 
such  deformity  at  all — only  rigidity  and  tenderness. 

Obvious  backward  displacement  of  the  head  means^ — (a)  Double 
backward  dislocation  of  any  vertebra.     (6)  Double  forward  dislocation. 

Both  these  are  rare.     If  the  displacement  be  above  the  fourth  verte- 
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bra,  an  examining  finger  in  the  pharynx  will  usually  differentiate. 
Otherwise  palpation  of  the  spinous  and  of  the  transverse  processes  is 
our  only  help.  In  such  case  the  skiagraph  may  give  welcome  evidence. 
Fracltire  with  hacktmrd  displacement  seems  to  be  even  rarer 
than  luxation.  Here  again  we  should  have  to  depend  on  the  x-ray  for 
accurate  (liffcrentiation. 

If  the  displacement  is  lateral  and  backward,  we  may  have  either  luxa- 
tion or  fracture  luxation. 

If  the  displacement  is  forward  with  rotation,  more  especially  if  there  be 
no  symptoms  of  cortl  pressure  (whether  with  or  without  signs  of  root 
pressure),  the  probability  is  that  we  have  to  deal  with  a  pure  luxation. 
If  the  head  is  inclinetl  away  from  the  side  that  shows  local  tenderness 
and  palpable  disarrangement  of 
transverse    processes,   and  pos- 
siblj'   nerve-root  signs,  then  we 
probably  have  incomplete  rota- 
tory    tli  sloe  at  ion     forward — the 
aiitiniDiirsl  type  of  pure  luxation. 

If  the  lateral  flexion  is  re- 
versed,—(oirarf/  the  injured  side, 
with  rotation  still  away  from  the 
(laniaKf'  '>i<l<'i — then  the  luxa- 
tion is  a  complete  rotatory  for- 

It  is  po:*sil)le  in  these  cases  of 
mUiUtry  luxations  to  make  the 
liianiiof^in  with  some  degree  of 
ei'rtaiiity  without  the  x-ray. 

That  the  j--ray  may  be  of 
service  is  obvious  from  Fig.  38. 

It  \\'\\\  be  i>l)^'ious  from  the 
forejioinn  that  thedifTerentiation 
is  al  lii'st  <iLily  iii>|irii\iiii!il<'  in  niany  nises;  Ihi're  are  not  only  these 
t.vpi'  lesions,  Init  ii  wlmle  series  of  •il;ijuatl  fraetures  and  fracture 
luxations  tliiil  ullen  sh.iw  no  !i|i|>i'eeiali|e  displacement .  to  say  nothing 
of  the  M-lf-rcdiierd  lii\:ilLniis  iuidof  the  ■■distractions"  In  which  there 

Uiniditv'willh.ui  liefuiLnilv  ,»r.v.dni 
nniv  iH-disln.eti.in.  seir-rediLced  lu\:tlioti 
pheei.u-tit...r.>ven  muscle  M.reiiess  alone 
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bination  with  a  rigid  neck  without  deformity,  point  to  "distraction/' 
Fractures  are  not  Hkely  to  produce  such  lesions  without  demonstrable 
displacement,  and  distractions  are  commoner  than  self-reduced  luxa- 
tions.* 

A  condition  to  be  considered  is  torticollis — directly  traumatic  from 
muscle  strain  or  of  the  "  rheumatic  "  sort.  As  a  rule,  torticollis  involves 
the  stemomastoid  muscle.  The  differentiation  is  by  attitude  (see  Fig. 
54),  and  more  particularly  through  the  fact  that  the  stemomastoid 
or  the  posterior  neck  muscles  are  tense  in  torticollis  on  the  injured  side. 
In  the  rotatory  luxations  and  with  all  displacements  the  tension  is  slight 
and  almost  invariably  on  the  other  side. 

It  is  even  possible  to  have  serious  cord  damage  without  vertebral 
damage.  This  may  be  from  hemorrhage  outside  or  within  the  cord. 
The  mechanism  of  production  usually  seems  to  be  one  of  overflexion, 
with  tension  in  the  length  of  the  cord.  Serious  compression  of  the  cord 
is  not  common  without  displacement  of  vertebrae,  however. 

Clinical  Conclusions 

To  sum  up:  about  all  that  can  be  claimed  is  that  it  is  usually  easy 
to  be  sure  that  we  have  to  deal  with  an  injury  to  the  spine  in  this  region. 
Beyond  this  the  surgeon  who  has  a  reasonable  experience  with  this  class 
of  cases  can,  as  a  rule,  distinguish  without  much  question  three  important 
classes: 

(a)  The  rotatory  luxations,  readily  and  completely  relievable. 

(6)  The  cases  without  displacement,  with  or  without  lesion  of  cord 
or  serious  damage  to  nerves,  with  or  without  definite  fracture  or  "  dis- 
traction'^  lesions — cases  to  be  let  alone  except  for  support. 

(c)  The  fracture  dislocations,  with  apparently  irreparable  cord 
lesion, t  in  which  treatment  is  useless  if  the  diagnosis  be  correct,  but 
cases  in  which  any  immediate  treatment  may  be  justified  on  the  chance 
of  a  lucky  error  in  diagnosis. 

Beyond  this  range  diagnosis  in  detail  is  uncertain,  and,  though 
helped  by  a  good  x-ray,  is  often  left  uncertain. 

Treatment  of  Luxations 

Rotatory  Luxation  Forward — Unilateral — Incomplete. — These  cases 
not  uncommonly  cure  themselves.  I  have  seen  three  undoubted  cases, 
all  in  children,  which  reduced  themselves  while  the  children  lay  in  bed — 

*  It  must  be  borne  in  mind,  however,  that  falls  on  the  side  of  the  head  and  on 
the  shoulder  not  very  uncommonly  involve  damage  to  roots  or  plexus  without  any 
injury  to  the  vertebral  column  at  all,  so  that  nerve  lesion  is  indicative  of  damage  to 
the  spine  only  in  the  presence  of  some  direct  sign  of  such  damage. 

t  There  is  no  absolute  distinction  of  these  cases,  even  total  paralysis  with  total 
abolition  of  reflexes  (patellar,  Achilles,  plantar,  etc.)  does  not  prove  a  total  transverse 
lesion.  The  question  of  these  lesions  is  considered  in  the  following  among  many 
articles:  Thomas:  Boston  City  Hospital  Med.  and  Surg.  Reports  for  1900;  Walton: 
Jour.  Xerv.  and  Mental  Dis.,  January,  1902. 
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iiot  vi'iy  (]iii(tly     awailiriK  pnri'ntal  pcnnisi=ioii  to  operate.     Cases  are 
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Reduction    is   ordinarily   easy.     Ether   is   advisable^ — not  actually 
necessary. 

The  patient  lies  on  his  back,  with  the  head  and  neclc  projecting  over 


the  head  of  the  table.     The  operator  takes  one  of  the  grips  shown  in 
Figs.  56,  57,  and  58,  and  with  very  slight  traction  swings  the  head 
away  from  the  side  of  injury,  first  rotating  this  side  forward  to  disengage 
any  obstruction,  then  gradually  rotat- 
ing backward  while  the  lateral  abduc- 
tion is  maintained.     (See  Fig.  59.)     In 
this  way  the  articulation  of  the  sound 
side  is  used  as  a  fulcrum  and  a  fixed 
point   about    which    the    reduction   is 
made.     Little    force   is    needed.     The 
bones  slide  into  place  (sometimes  with- 
out any  click),  and  normal  position  and 
motion  are  instantly  restored,     I  have 
in  this  way  reduced  five  cases. 

In  the   complete   forward   luxation 
the  reduction   is   the  same,  save   that 
we  abduct  toward  the  uninjured  side 
somewhat  more  vigorously,  to  make  su 
clears  the  notch  into  which  it  has  slipped. 

In  the  cases  of  bilateral  luxation  forward  the  reduction  is  the  same, 
but  one  side  is  reduced  at  a  time. 


I 


■     ^\^ 


:  that  the  articular  process 
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The  double  rotatory  luxation  (one  side  fom-ard,  the  other  back)  is 
probably  indistinguishable  clinically.  If  distinguished,  it  could  not  be 
treated  otherwise  than  by  simple  reduction  as  for  unilateral  forward 
luxation. 

As  to  the  backward  dislocation y  single  or  double,  there  are  practically 
no  data.  The  reasonable  procedure  obviously  would  be  traction  up 
and  away  from  the  side  injured,  then  flexion  and  rotation  forward  on 
the  injured  side,  provided  the  lesion  was  unilateral. 

In  bilateral  luxation  backward  the  manoeuver  to  be  carried  out  is 
traction  up  and  sHghtly  backward  {i.  e.,  extension  of  the  neck)  to  dis- 
engage the  entangled  processes,  then  flexion  to  reduce  them,  carrying 
the  vertebra  forward  to  its  proper  place.* 

Treatment  of  Fractures  and  Fracture  Luxations 

Fractures  in  this  region  that  are  not  associated  with  cord  injury  do 
not  ordinarily  call  for  any  reduction  manceuvers.  The  exception  is  in 
case  of  considerable  deformity,  as  in  the  case  shown  in  Fig.  60;  in  such 
a  case  it  may  be  well  to  reduce,  remembering  that  in  these  fractures, 
unlike  the  luxations,  we  do  not  know  the  precise  kind  or  amount  of 
damage,  or  whether  there  is  in  the  given  case  a  risk  of  overreduction. 

Cases  of  damage  to  nerve-roots  l)y  ])ressure  at  the  foramina  are 
usually  bettered  by  hyperextension — simply  by  keeping  the  neck 
hyperextend(*d,  not  by  reduction  procedure. 

All  these  cases  sliould  be  kept  in  bed  with  the  head  steadied  by 
sand-bags  for  two  to  four  weeks,  then  put  up  in  a  plaster  helmet  or 
Thomas  collar.  Support  should  be  continued  for  at  least  a  month 
longer  to  be  on  the  safc^  si(l(\,  and  some  caution  in  avoiding  falls  or 
jarring  is  indicated  for  some  time*  tliereafter. 

As  to  treatnu^it  oi  Jracturen  or  oi  fracture  luxations  with  cord  damage 
there  is  little  to  be  said  that  is  not  open  to  dispute. 

In  tliis  region  pressure*  on  tlie  cord  tliat  sufHces  to  give  paraplegia 
means  usually  a  transverse*  total  lesion  of  tlie  cord,  which  is  beyond  the 
present  resources  of  surgery. 

Such  a  lesion  means  permanent  ])aralysis,  with  death  resulting  at 
an  interval  varying  from  twelve  hours  to  many  months. 

Here  and  there  laminectomy,  or  forcil)le  correction  without  incision, 
has  seemed  to  b(*  the  d(*termining  cause  of  recovery,  total  or  partial. 
In  competent  hands  either  ojKTation  is  next  to  harmless,  and  is 
always  justifiable,  if  not  ho])eful.t 

W(*  cannot  remedy  total  transverse  lesions  occurring  at  the  time  of  the 

•Hamilton:  Knu'turos  and  Dislocations,  thin!  (Million,  p.  o'J'J,  cites  Ayres,  who 
siioccssfully  rmIiummI  >\ir\\  a  case  l>y  a  manipulation  similar  to  that  described. 

+  A  scries  of  cases  of  forcihie  reduction  recently  collecteti  by  Steinmann  ('-\rch. 
f.  klin.  Chir..  HUH*',  of  20  cases  with  I'J  successful  retluctions  without  laminectomy, 
pives  by  far  the  most  hoiK'ful  view  of  any  recent  paper. 
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trauma,  but  may  relieve  any  trouble  due  to  persistent  pressure.  Such 
persistent  pressure  may  be  due  to  displacement  of  one  vertebra  on 
another,  or  to  smashing  in  of  the  lamins  into  the  canal,  or  to  hemorrhage 
between  meninges  and  bone,  or  within  the  meninges,  or  inside  the  cord.* 

If  we  feel  that  there  is  even  a  small  chance  that  paraplegia  is  due  to 
such  pressure,  not  to  dam^e  already  done,  it  is  our  duty  to  act  and  to 
operate  immediately,  even  if  the  detail  diagnosis  cannot  be  made  before 
operation. 

After  reduction,  whether  by  forcible  correction  or  by  laminectomy, 
the  problem  is  one  of  fixation.     The  tendency  to  recurrence  of  displace- 


ment in  pure  luxation  is  very  slight.t  In  fractures,  reduced  or  operated, 
it  is  greater.  In  fractures,  originally  without  displacement,  and  in  dis- 
traction injuries  in  the  lower  neck,  the  tendency  to  displacement  is 
slight,  and  patients  often  refuse  or  remove  apparatus  without  damage. 
Our  means  of  fixation  are,  here,  as  in  the  higher  injuries,  sand-bags 
while  the  patient  is  in  bed;  after  he  is  ready  to  be  up,  a  plaster  helmet 

*lf  we  could  be  sure  of  the  hemorrhage  caaeB,  they  might  be  let  alone,  as  clot 
pressure  diminishes  pretty  promptly.  In  two  recent  cases  of  the  sort  in  nhich  the 
neurologist,  Dr.  J.  J.  Thomas,  and  1  felt  that  the  trouble  was  due  to  clot  pressure,  no 
operation  was  done.  Both  cases  showed  paralysis,  nearly  complete,  both  of  situs 
and  legs.  One  recovered  entirely;  the  other  recovered  entirely  except  for  ulnar 
atrophy  and  a.  slight  spastic  condition  of  the  le^pi. 

I  There  is  one  case  of  reported  recurrence  after  reduction — that  of  Wittfeld. 
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or  a  Thomas  collar,  or  its  pasteboard  modification,  may  be  used,  accord- 
ing to  the  gravity  of  the  case.     Support  is  to  be  long  continued.* 

Prognosis 

Dislocations  without  marked  cord  lesion  when  reduced  do  well. 
Associated  motor  nerve  injury  usually  recovers  either  at  once  or  later, 
within  the  two  to  six  months  needed  for  nerve  regeneration.  Sensory 
disturbance  usually  disappears  promptly,  though  pain  may  persist 
longer.  Any  serious  neck  stiffness  lasting  beyond  a  few  weeks  is  not 
to  be  expected. 

Fractures  without  cord  injury  do  well,  but  repair  is  slow,  and,  in 
proportion  to  unreduced  displacement,  there  is  apt  to  be  rigidity  of  the 
neck  or  an  eccentric  holding  of  the  head. 

P'ractures  or  luxations  unth  severe  card  injury  in  this  region  usually 
do  badly,  witli  or  without  surgical  aid,  even  if  the  lesion  is  not  complete. 
Many  cases  succumb  promptly  to  ascending  myelitis  ("red  softening")? 
showing  prompt  hy])erpyrexia,  semicoma,  and  respiratory  disturbance,t 
accentuated  by  abdominal  distention  and  the  resulting  dyspnea. 

Other  cases  survive  only  to  vsuccumb  to  sepsis  from  ascending  vesical 
and  pyelonephritic  infection,  or  to  sepsis  and  exhaustion  from  the 
''trophic''  bed-sores  which  are  hardly  to  be  avoided  in  these  cases, 
even  with  the  best  care. 

Here  and  there  improvement  or  actual  recovery  follows,  with  or 
without  operation,  as  the  case  may  be. 

Such  improvement  seems  to  occur  most  often  in  cases  where  there  is 
compression  not  by  bone,  but  by  clot  (see  cases  above  noted). 

*In  a  cii.sc  reported  by  Drs.  Burrell  and  (.'randon  (Jour.  Amer.  Surg.  Assoc, 
1905,  xxiii,  p.  SO)  the  patient  at  first  showed  no  cord  symptoms.  At  four  days  he 
sat  up  against  orders,  and  imynedUddy  comphiined  of  numbness  of  legs  and  body. 
Examination  showed  paresis  from  the  neck  down,  with  diminished  sensation.  Two 
days  hiter  paraplegia  w:is  complete  from  the  muscles  supplied  by  the  sixth  and 
seventh  segment  downward.  Operation  wjis  refused.  Death  occurred  after  a  month. 
Autopsy  showed  a  fracture  of  the  first  dorsal  vertebra. 

t  Most  marked  at  about  the  second  day — as  dyspnrra  alone  or  with  actual  lung 
edema,  not  rarely  giving  pneumonia  as  the  secondary  result.  Tlie  following  cases 
of  the  writer's  are  significant : 

C.  v.,  August  15,  1907,  was  struck  on  the  back  of  the  neck  by  a  beam.  Showed 
a  "knuckle"  at  the  .seventh  cervical  spine.  Total  paraplegia  with  loss  of  sensation 
below  the  fourth  rib;  knee-jerks  absent.  Apparently  a  lesion  of  the  seventh  segment . 
Showed  loss  of  sensation  of  the  extensor  surface  of  both  arms.  At  entrance  he  showed 
.some  disturbance  (rapidity)  of  respiration.  TIk^  paralysis  extended,  with  eventual 
lo.ss  of  all  motor  power  at  a  level  (corresponding  to  the  sixth  segment. 

At  two  days  h(»  developed  a  right-sided  pneumonia  and  died  within  a  few  hours. 

W.  T.,  aged  thirty-four.  8(H»n  by  the  writer  August  10,  1907,  forty-eight  hours 
after  falling  down-stairs.  Respiration  rapid  and  shallow.  Heart-apex  out^side  the 
nipple.  Abdomen  distended.  Hand  grasp  weak  on  both  sides.  Pare^sthesia?  of 
i)<)th  arms  on  the  ulnar  side.  Anesthetic  from  the  nipples  down.  Paraplegic. 
Tenderne,ss  at  the  seventh  cervical.  No  deformity.  l{eflexes  gone.  Ucspiration 
got  better:   involvement  of  arms  improved. 

In  course  of  transfer  to  the  ward  wjis  carelessly  hantlled,  apparently,  promptly 
became  cyanotic,  and  died  of  resi)iratory  failure. 


CHAPTER  V 

DORSAL  SPINE 

Landmarks. — We  have  to  consider  here  only  the  spines  and  arches. 
The  bodies  and  transverse  processes  are  beyond  reach. 

The  line  of  the  dorsal  spines,  seen  from  the  rear,  is  substantially 
straight;  there  are  here  no  bifid  spines  to  confuse  us,  and  any  normal 
lateral  deviations  are  usually  so  sUght  as  not  to  count.*  On  flexion 
the  spines  stand  out  better  and  their  Une  may  be  made  out  even  in  fat 
patients. 

There  is  some  variation  in  the  length  and  prominence  of  the  spines, 
but,  as  a  rule,  they  are  pretty  even,  with  two  exceptions — the  first 
and  the  twelfth  dorsal.  The  first  is  prominent:  very  often  it  is  this 
first  dorsal  and  not  the  last  cervical  that  is  the  ^^  vertebra  prominens.^' 
The  second  spine  is  less  prominent,  but  the  change  in  level  beneath 
the  first  is  not  conspicuous. 

The  last  dorsal  spine  in  most  individuals  projects  no  more  than  the 
rest,  but  not  uncommonly  it  is  of  greater  actual  length,  or  the  contrast 
between  it  and  a  much  shorter  first  lumbar  spine  gives  it  a  prominence 
which  at  times  is  very  conspicuous  and  looks  abnormal. 

The  arches  of  the  dorsal  vertebrae  are  not  ordinarily  palpable  under 
the  great  muscle  masses.  They  may,  however,  be  felt  vaguely  as  a 
firm  resistance  under  the  muscle.  The  distance  from  the  arches  out  to 
the  skin  is,  in  fact,  far  greater  than  would  be  estimated,  even  in  non- 
muscular  subjects. 

INJURIES  OF  THE  DORSAL  SPINE 

Here  we  are  confronted  with  the  same  classes  as  in  neck  injuries; 
dislocations,  fracture  dislocations,  fractures  without  much  or  any  dis- 
placement of  the  bodies,  and  "distraction^'  lesions.  The  determining 
trauma  may  be  a  direct  blow,  but  is  usually  a  forced  flexion.  Hence 
it  is  that  the  lesion  is  commonly  very  low  down  (tenth  to  twelfth 
dorsal),  where  the  spine  is  least  resistant  to  flexion  strain. 

Causes. — In  some  cases  dorsal  injury  results  from  a  fall  on  the  back — 
from  direct  violence.  Indirect  violence  acts  rarely  in  case  of  falls  in 
the  sitting  posture,  the  impetus  of  the  falling  head  and  trunk  producing 
a  sudden  forced  flexion.     Forced  flexion  acts  in  another  way  more  com- 

*The  "normal"  lateral  curvature  described  in  the  anatomies  I  have  rarely  been 
able  to  find  clinically. 
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monly,  namely,  in  cases  where  a  driver  is  caught  by  a  low  door,  or  where 
in  other  fashion  a  very  forcible  though  slow  compression  in  flexion  U 
exerted.  Something  in  the  back  must  give  way — it 
may  be  that  there  will  be  a  simple  tearing  of  liga- 
ments, a  "distraction,"  or  there  may  be  fracture, 
the  vertebral  body  giving  way  obliquely  down  and 
fonvard.  Such  fracture  is  usually  at  or  near  the 
(lorsolumbar  junction,  the  point  of  greatest  mobility 
and  least  strength. 

Displacement  of  the  ujiper  fragment  backward  is 

rare — it  seems  to  be  due  always  to  a  fall  in  which 

the   lower   portion   is   cheeked   against   some  firm 

:  object,  while  the  momentum  of  the  upper  part  of 

;  the  body  backwani  causes  both  fracture  and  dis- 

■  placement.     Theoretically,  pure  hyperextension  may 

al:^i>  give  this  displacement. 


Dislocation 

Dislocation  al)solutely  without  fracture  niny  oceur  and  is  attested 
by  various  autopsies.* 

Dislo(rations  without  fracture  are,  however,  incomparably  less  com- 
mcm  than  in  l!ie  neck,  (iwinfi.  i"  ^I't'  mai".  to  the  supporting  relation  of 
the  riks  to  the  spine;  tlicy  arc,  in  fact,  so  rare  as  to  become  clinically 
insignificant-t 

Of  HIasius'  list  of  dorsal  luxations  there  are  22  in  all.  In  five  the 
diMpliiccment  was  forward,  l)ackwar(i  in  five,  double  rotating  in 
one,  that  is,  forward  on  <me  side,  back  on  tiie  other. +  One  case  was 
a  unilateral  backward  displacement,  two  are  rec«)r(ied  as  directly  to 
one  side. 

This  list,  however,  includes  many  cases  with  associated  fractures, 
more  or  less  extensive. S 

Of  these  luxations  11.  exactly  one-half,  were  at  the  point  most  often 


*  Anil  iiliK)  cord  injuries  from  ovorilexiDn  involving  no  bone  lesion, 

t  Hamilton  [Iik.  dl.,  p.  515)  (|uoi<>:j  one  case. 

I  Such  a  double  rotninry  ca*)iniiiyomiBeriesia  here  Kiven  (l>iit  ihere  was  also  a 
laminar  fraduru):  M.  Iv,  nf^l  lliirty-threi.-,  Aupist  11),  KHHl.  A  staging  fell  on  him. 
Thcnj  was  a,  knuckle  at  the  twvlftli  ilorsiil  and  a  separation  of  Ihe  spinous  proceea 
of  the  riivt  lumlKir.  Total  paraplcjcia;  sensation  jione  b^low  (he  pulica.  Tr&os- 
forn'd  from  the  Itelief  Station  to  my  care.  Lamincetnniy  August  18,  1906,  ebowed 
the  twelfth  dorsal  vertebra  twisttni  fiirwanl  on  the  riKht,  with  subluxation  backward 
of  tlie  articular  procp.ia  on  the  left.  Save  for  a.  fracture  of  the  lamina  of  the  twelfth 
dorsal  there  was  no  break  evident.  Thern  waa  no  continuing  presBure,  and  the  dura 
wiis  iintiirn,  but  on  op(?nin)!  the  dura  a  complete  or  nearly  complete  cnish  of  the  cord 
was  founrl.  The  o]>eration  did  no  good  ami  no  hurin.  He  was  clisi'harged  unim- 
proved Ottiilier  -ith, 

i  I'our  .seem  free  froni  doubt  as  to  fracture.    All  these  ca»?s  are  of  haekicard 
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damaged  by  fracture,  namely,  at  the  lower  end  of  the  dorsal  spine. 
Granting  the  possibibty  of  luxations  of  the  dorsal  vertebrse  as  proved  by 


Fi«,  62.- 


fnim  full.     Tolkl  pi 


postmortem  it  is  perfectly  fair  to  say  that  such  lesions  cannot  be  dit^- 
nosed  that  in  cause  site  s-\  mptoms,  complications,  prognosis,  and  in 
the  indications  and  the  possibih- 
tie8  of  treatment  they  cannot  be 
differentiated,  and  that  it  is  of  no 


Fig.  63,— Fracliire  of  twelfth  doraal 
t«brA.  Laceration  of  infervertcbroi  diw  ai 
twelfth  verlebn.     Parslyied  from  bclon  nai 


importance  that  they  should  he  differentiated  from  fractures  in  this 
rejpon. 
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Fracture  Dislocation. — The  lesion  is  most  often  a  displacement  of 
the  upper  portion  of  a  vertebra  on  the  lower  part  of  the  same.  The  torn 
ligaments  and  displaced  joints  often  present  are  unessential.*  Pres- 
sure on  the  cord  is  l)etween  tlie  disjjlaced  arch  behind  and  the  fixed 
portion  of  the  body  below  the  fracture.     (See  Figs.  62  to  64.) 

Flexion  of  the  column,  as  a  whole,  at  the  point  of  break  is  a  factor 
in  pressure,  as  is  also  the  shoving  backward  of  a  not  infrequent  wedge- 
shaped  bone-fragment  on  the  cord.  (See  Fig.  64.)  Rarely  pressure  is 
from  fragments  set  free  by  fracture  of  arch  or  lamina:  such  pressure  is 

more  apt  to  occur  in  cases  of  fracture  by 
direct  violence,  than  in  the  commoner 
type  of  fracture  by  flexion.  Here,  as  in 
the  neck,  signs  of  severe  cord  damage 
may  accompany  pressure  from  clot  with- 
out any  bone  damage  at  all. 

Fracture  or  dislocation,  with  hke  dis- 
placement, without  cord  pressure,  is  not 
common.     The  canal  is  here  narrow,  and 
little  slipping  is  needful  to  give  pressure. 
Tlio  cord  is  usually  severely  and  ir- 
roniodiably  damageil  at  the  time  of  acci- 
dent.    Here,  as  in  the  neck,  there  is  no 
reliable  sign  of  total  cord  lesion.     Aboli- 
tion of  roflexest  is  highly  suggestive  of 
total  cord  lesion,  init  not  conclusive. 
Th(»  most   common  site  for  these  in- 
juries,  save   tiiosc   from   a   direet  i>low.  is  low  down,  about  the  tenth 
dorsal  to  \\\r  twelfth. 

DisplacciniMit.  as  a  rule,  is  of  ti\e  upper  portion  forward  on  the 
h>wer. 

Some  degri^e  of  lateral  deviation  is  connnon;  a  deviation  predomi- 
nantly  lateral  is  rare. 

Fra«.:tukh  of  thh  Spink  without  Displacement  of  the  Bodies 

Fracture  of  the  body  of  a  vertebra  dot^s  not  occur  without  some 
little  displacement,  tiiough  it  may  (\seape  di^teetion. 

Fractures  of  the  lamina  may  occur  without  displacement  of  the 
i>odi(»s.  Such  fraetunvs  giv(^  cord  pressure  usually,  and,  discovered 
accidentally  at  o])(Tation.  furnish  the  best  cases  of  recovery  after  lam- 
inectomy, rnfortunately,  tlu\v  camu>t  W  diagnosed.  If  there  is  no 
general  deviation  of  the  spine,  hut  a  deformity  in  the  line  of  spinous 

♦  A.s  a  (Miiiosily  «>nlv.  we  may  noto  a  rasp  n'ported  l»y  Jouon  ^.Revue  d'Orthopedie 
vii.  I'.KMi.  p.  :V,h  in  \\\\W\\  xhvvv  wasa  separatitm  of  \\\v  upiHT  ipiphysUoi  the  dorsai 
vcTtehra  forward. 

j  la)Srt  of  patellar  at\d  (endo  .\rhilli.«4  rollrxos  and  of  plantar  rt^flex. 


Ki.    r.,    lU'XHuii    of     \\u'     twt'lfth    »lor>.:il 
vi*rt«'lua.        SkftrlitMl      altiM        (Iurlt'-« 
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processes,  and  if  crepitus  is  felt,  we  may  suspect  fracture  of  an  arch  or 
lamina.     We  cannot  be  sure  of  it.     The  x-ray  does  not  help. 

Fracture  of  a  spinous  process  not  very  infrequently  results  from 
direct  violence,  or  may  occur  as  a  complication  of  fracture  of  body  or 
arch.  It  may  be  diagnosed  by  the  abnormal  position  of  the  spinous 
process,  which  is  movable  laterally.  There  may  be  crepitus.  There  is 
pain,  and  the  region  is  tender.  There  are  no  cord  or  root  symptoms. 
The  presence  of  such  fracture  does  not  argue  against  associated  fracture 
of  the  body. 

The  treatment  of  fracture  of  the  spinous  process  is  simply  rest — 
fixation  of  the  fragment' is  impracticable  without  operation,  which  is 
not  called  for.  The  result  is  union,  apt  to  be  fibrous  rather  than  bony. 
The  injury  involves  no  permanent  damage,  save  perhaps  some  slight 
loss  of  strength  and  flexibility. 

Distraction 

Distraction. — The  only  form  of  *' distraction^'  of  clinical  interest, 
that  is  to  say,  the  only  form  in  which  a  diagnosis  may  be  made,  is  that 
in  which  the  interspinous  Ugament  is  torn.  Here  and  there  such  cases 
turn  up.  They  are  characterized  by  local  pain,  by  a  kyphosis  seemingly 
beyond  the  normal,  and  by  the  separation  of  two  adjacent  spinous 
processes  that  is  beyond  the  normal  variation.  This  separation  tends 
to  increase  on  flexion  of  the  spine,  is  reducible  by  hyperextension,  and 
is  associated  with  more  or  less  localized  pain  and  tenderness  and  ecchy- 
mosis.  Nerve-root  symptoms  are  usually  lacking.  There  is  often  no 
gross  displacement.* 

In  these  cases  of  distraction  in  the  dorsal  region  the  kyphosis  is  a 
reducible  one,  localized  definitely  at  one  point,  and  not  associated  with 
any  irregularity  of  spines,  other  than  their  separation.!  There  is  a 
decided  chance  of  overlooking  a  slight  irreducible  kyphosis  from  body 
fracture.  It  is  to  be  remembered  that  torn  ligaments  in  no  way  exclude 
fracture. 

DIAGNOSIS 

As  a  rule,  utter  helplessness  is  the  immediate  result,  from  local  pain, 
even  if  not  from  paralysis.     If  the  patient  is  unconscious,  drunk,  or 

*  C.  F.  Painter  has  reported  some  cases  of  interest  in  this  connection,  some  of 
which  involve  probably  fracture,  as  well  as  "distraction/'  Painter  and  Osgood: 
Boston  Med.  and  Surg.  Jour.,  1902,  cxlvi,  p.  1. 

t  O.  P.,  woman  of  thirty-six.  Caught  under  the  fender  of  a  car.  Seen  by  me 
August  30,  1907,  and  October  14.  Never  showed  cord  symptoms.  Showed  at  the 
twelfth  dorsal  vertebra  a  separation  of  the  spines,  with  a  kyphosis  which,  with  the 
separation  of  spines,  was  reducible  by  moderate  forced  extension.  She  refused  any 
treatment.  When  seen  nearly  two  months  later,  she  showed  no  signs  of  cord  damage, 
unless  we  mav  so  class  slightly  increased  reflexes  at  knee  and  ankle,  and  complained 
mainly  of  inability  to  sit  or  stand  for  a  long  time.  There  was  no  longer  any  reducible 
kyphosis,  but  there  was  a  slight  permanent  kyphos.  This  case  I  regard  as  a  pure 
"distraction." 
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in  severe  shock,  or  if  there  are  other  severe  injuries  associated,  the 
lesion  of  the  spine  may  not  be  obvious.  In  unconscious  cases  loss  of 
reflexes,  or  oftener  the  reflex  priapism,  may  give  the  necessary  suggestion 
of  cord  lesion.  This  priapism  is  usually  only  a  soft  engorgement  of  the 
ponis,  hut  often  of  considerable  size. 

If  the  patient  is  conscious,  there  is,  as  a  rule,  severe  pain  in  the 
back,  often  radiating  around  the  chest  or  belly. 

There  is  often  (important  in  differentiating  actual  associated  visceral 
lesions)  a  rigidity  of  belly  muscles  and  a  tenderness  of  the  belly  obviously 
due  to  the  spinal  lesion,  but  not  adequately  explained. 

Passive  motion  (or  active  motion,  if  that  be  possible)  of  legs  or  pelvis 

gives  pain  at  the  site  of  the  injury,  but  there 

I         \        %  V       ^'"^  ^P^  ^^  ^^^  rigidity  from  spasm,  rather  than 

\         .\        \        A  increased  mo!)ility. 

U  )      u^J     ^  y   /  /    '"•'  «'  Local  examination  shows,  as  a  rule,  a 

I       J        I     I  liomatoma.*     If  there  has  been  no  direct 

violence  there  is  none  the  less  apt  to  be  some 
s\v(»lling  of  the  soft  parts  about  the  seat  of 


/ 


;  I  from  iM'hiri.i        injupy,  and  later  a  marked  ecchymosis.     This 

^' '  is    si'dnifirant:     practically    it    means    spinal 

(hiiiia^;e  always. 

Tenderness  locally  is  usually  great. 

proiiii'vi..^?  r  i',m{r/";lVH\iVw  Deformity.-- First   we  must  regard  devia- 

nM:.!;;;!;'';;!.  an)ri;.":-"^l';«^^  ti^>">^  i"  ti^^  umcral  llne  of  the  spine  in  two 
t\2  fn.  iin.i  r.K.  ti'.h,,,!  wii.it  IS     planes.     A!iteroi)osteri()rlv,  we  may  have  type 

u|i|).'ii<*titlv  (itil\   :i  «tiiv«'.  :i^    III         '  '  -  ^  •^  •^  •» 

/,.    On  piiip.iiinii  \sv  usn;,ii>      ifi)  jiiid  ^yp(.  ( //)    whcrc  no  exact  point  of  pro- 

(iikI  (l«>tllilt«' i||>pliir«>riHMit  ;   tl^l^^  .  .  i  i  i  ^^•  r*rt    \  A 

iMMv  I fiMtiHM  thiMipp.Mf. ».     jcctioii  ('Hii  I  xMuac  Ic  out .     (See  rig.  66.)     Seen 

<>i    iiioM>  iiiri'K    iIh'  li»v\»'r.  fin^  ,.  i       i   •       i  i  i     i  i       i        •     .• 

in.Mit  foiwai.i  ./>.  fiuniKii  in  Iroiu  IumiiikI,  w(»  nuiv  havc  lateral  deviation 
of  kNpiioM.  sr,.,.  fi.Mii  i.r  oi  typ(\s  ((')  OP  {(I).  Ou  pulpating  the  region 
hii.i  ^^..  IMMV  ly.v..  mm  nii«i,.     ^,f  (imnajrc  wc  usually  find  irregularity  in  the 

line  of  sj)inous  j)roresses,  the  upper  forward, 
as  in  (r),  or  hack,  as  in  i /).  It  is,  liowever,  a  cliange  in  the  line  as  a 
wlu)li\  not  I'aihn'c  of  two  spines  n(»xt  to  oik*  anotlier  to  agree,  that  often 
gives  diagnosis.      (Sec  I'^igs.  ()7,  ()S,  and  ()9.) 

I  )isj)lac('nu'nt  may  he  consideral)!!',  l>ut  often  in  the  worst  cases  it 
seems  slight,  for  cord  damage*  may  occur  (»ven  in  simple  overflexion, 
with  or  withoiit  distraction,  or  evtMi  without  anv  fracture:  on  the  other 
hanch  some  displacements,  having  done  tlieir  appointed  damage, 
seem  to  rechice  themselves  in  part      to  sna|)  l>ack,  so  to  speak. 

In  making  (Hagnosc^s  we  mnst  hear  in  mind  that  the  spinal  column 
varies  a  good  deal  as  to  |)rominenc(»  of  s|)ines.     Wtv  frequently  the 

*  In  r.'iscs  iliir  lo  nl.'incin^;  IjIow  on  tlu»  )>:i<*k  )>y  a  licavv  object,  there  is  at  times 
!i  loosrninj;  iwlial  \\\v  (  HMinnns  r.-ill  m  "Srhiiulunn,"  a  "shelling?  otT")  of  <///  stnictures 
hetweiMi  sUin  {uul  li^ianienls,  :ii)il  ji  colossal  hernatoinji.  This  proves  nothing  as  to 
liainanc  to  the  spine,  though  it  is  sujsj^estive  of  such  dainav:e. 
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last  dorsal  spine  is  normally  so  prominent  as  to  suggest  something 
pathologic. 

If  there  is  total  paralysis,  the  top  of  the  area  of  disturbed  sensation 
gives  us  a  guide  as  to  height  of  the  cord  lesion.  If  there  are  symptoms 
of  nerve-root  damage,  radiating  pain,  local  anesthesia,  paresthesia,  or 
motor  disturbance,  this  gives  an  additional  guide. 

The  heights  of  sensory  damage  corresponding  to  given  cord  segments 
may  be  seen  at  a  glance  from  Fig.  54.  Damage  to  nerve-roots  is  more 
apt  to  be  irregular  in  distribution,  but  does  not  show  itself  very  differ- 
ently from  that  of  the  cord,  save  that  cord  pressure  does  not  give  pain 
of  radiating  type. 

Differential  Diagnosis. — Given  a  case  with  cord  damage,  the  site 
of  injury  may  be  determined  accurately  and  some  idea  may  be  formed 
of  its  extent.  At  or  about  the  level  of  the  damage  there  may  be  obvious 
deformity.     In  this  region  this  may  be  fracture  or  dislocation:    the 


Fig.    67. — Lateral  deviation  of  the  upper  spine 

OS  a  whole. 


Tig.  68. — Anteroposterior  deviation  of  the 
spine  o«  a  whole.  Tne  left-hand  figure  shows 
flefomiity  in  kyphosis;  the  other,  a  deformity 
in  lordosis  at  the  niiddorsul  region. 


dislocation  is  not  to  be  differentiated  from  fracture  at  this  level.  There 
may  be  damage  to  the  cord  with  simple  distraction  or  from  flexion 
with  no  spine  lesion.  Hematoma  and  local  tenderness  speak  for  bony 
damage.  Abnormal  mobility  of  the  spine  may  mean  either  fracture 
or  only  extensive  ligamentous  tearing.  Crepitus,  rarely  present, 
usually  means  fracture  of  lamina  or  arch,  with  or  without  fracture  of 
the  body.  Fracture  of  the  body  (the  usual  type)  does  not  give  crepitus 
on  moderate  handling. 

In  default  of  cord  damage  nerve-root  symptoms  (/.  e.,  pain,  pares- 
thesia, anesthesia)  may  guide  us  as  to  the  exact  location,  or  we  may  have 
only  local  tenderness  and  lameness,  with  or  without  displacement. 

Fracture  of  the  body,  as  well  as  of  the  neural  arch,  may  exist  without 
any  displacement  that  can  be  recognized.  '^  Distraction  ^'  is  recognizable 
only  where  mobility  shows.  Fracture  of  spinous  processes  alone  may 
be  shown  by  mobility  of  the  fragment  and  by  crepitus. 
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Toial  cord  lesions  at  this  level  always  cause  death.  Patients  die 
early  from  shock,  from  associated  injuries,  from  pneumonia,  from  as- 
cendin);  myelitis,  or  later  from  the  inevitable  bed-sores  or  from  ascending 
infection  traveling  from  the  bladder  to  the  pelvis  and  to  the  kidney. 
Exhaustion  and  sepsis  are  usually  the  proximate  cause  of  death.  The 
fatal  result  may  be  postponed  at  times  for  many  months.     (See  data 


Vit.  fill.-  Fractiirr  wilh  in»bility  du»  to  "ilutrariinn"-  lum    Uganients. 
deformily  perawlBl.     Then,  wen-  ««»  of  rmit  pwMure  for  8..me  i..-pk».  nn,) 
korxs  and  abnurmal  muliilily  i,t  the^urk  |»-nl>ilRl,  but  afwr  »  v»r  hf  khi  ap 
low.     This  iihotojrsph  Tag  taken  four  months  after  the  injury. 


on  Fig.  62.)  Accurate  prognosis  seems  impossible  as  to  duration  of 
life  in  a  given  case. 

Partial  If^iona  of  the  cord  may  become  total  from  inflammatory 
involvement  of  parts  not  directly  injured.  As  a  rule,  such  cases  tend 
to  improve  slowly,  and  often  to  a  limited  extent. 

Xerve-root  lesions  usually  recover  entirely  or  almost  entirely. 

As  to  the  function  of  the  spine  itself,  apart  from  paralysis,  full 
recovery  of  strength  and  mobility  does  occur,  but  is  not  the  rule.  The 
patient,  if  a  laixirer.  is  apt  not  to  be  able  i-o  perform  heavy  lifting,  and 
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there  is  some  lack  of  normal  suppleness.*  Some  cases  show  considerable 
permanent  weakness,  and  there  are  cases  on  record  where  considerable 
uncorrected  displacement  has  resulted  in  a  persistent  mobility  at  the 
point  of  injury,  such  as  to  prevent  the  upright  position  save  at  the  ex- 
pense of  great  pain.  This  I  have  seen  but  once,  and  even  in  this  case 
after  a  year  this  mobility  was  gone  and  the  spine  solid  as  ever  (Fig.  69). 

There  is  apt  to  be  some  deformity  in  the  direction  of  a  kyphosis, 
with  or  without  some  Uttle  lateral  tilting.  This  interferes  with  flexibility 
and  with  the  normal  standing  posture.  At  times  the  tendency  of  this 
deformity  is  toward  increase. 

In  how  far  this  increase  represents  the  "spondylitis  traumatica"  of 
Kiimmellt  it  would  be  hard  to  say.  Undoubtedly,  bone  absorption 
under  pressure  does  occur,  with  or  without  inflammatory  process. 
In  other  cases  yielding  of  weakened  ligaments  obviously  plays  some  part. 

Some  of  these  unfortunate  results  are  dependent  on  inadequate 
support  of  the  spine  after  injury.  It  is  certainly  a  fact  that  even  in  our 
best  hospitals  some  cases  of  fracture  without  cord  damage  are  over- 
looked, and  that  few  of  them  are  given  adequate  support  or  properly 
followed  up. 

TREATMENT 

We  may  treat  by  simple  fixation  or  fixation  in  extension,  or  we  may 
precede  these  measures  by  forcible  correction  or  laminectomy. 

For  purposes  of  treatment  cases  are  divided  into  the  paraplegic 
cases  and  the  others. 

Cases  without  Paralysis. — If  there  is  no  paraplegia,  then  forcible 
correction  or  open  operation  are  only  to  be  thought  of  to  correct  severe 
obvious  deformity  or  to  relieve  severe  pain  from  nerve-root  pressure.  In 
either  case  correction  to  approximately  normal  contour,  with  a  minimum 
of  force,  is  enough,  with  later  fixation  carried  out  in  the  way  presently 
to  be  described. 

If  there  is  no  tendency  to  kyphosis,  in  the  simpler  cases,  simple 

*  I  have  had  opportunity,  by  courtesy  of  Dr.  F.  B.  Lund,  to  examine  one  case  of 
almost  complete  recovery  alter  dorsal  laminectomy.  He  had  some  weakness,  pre- 
venting heavy  labor,  but  not  more  than  in  many  unoperated  cases. 

tThe  condition  known  as  "spondylitis  traumatica,"  first  described  by  Kummell 
in  1891,  is  rather  ill  defined.  It  was  supposed  by  him  to  be  a  progressive  osteoporosis 
following  trauma.  In  fact,  the  cases  I  have  observed  that  might  fall  in  thiJB  class 
seem  to  me  to  be  flexion  fractures — unrecognized  and  not  properly  supported.  There 
is  no  doubt  that  such  cases  do  show  protracted  and  considerable  disability,  sometimes 
progressive.  Konig  held  this  to  be  the  condition  in  spondylitis  traumatica,  and 
Wagner  and  Stolper  (Die  Deutsche  Chirurgie,  Lief  xl,  p.  244)  recognize  the  occurrence 
of  such  lesions.  Henle  (Mittheil.  aus  den  Grenzgeb.  der  Medizin  u.  der  Chirurgie, 
1895-96,  H.  3),  Kocher  {ibid.,  1895-96,  p.  448),  Heidenhain  (Monatsschr.  f.  Unfall- 
heilkunde,  iv,  3,  S.  65),  Vulpius  (iWd.,  iv  7,  S.  201),  Kirsch  (ibid.,  iv,  5,  S.  140), 
Schneller  (Munch,  med.  Wochenschr.),  Hettemer  (Beitriige  z.  klin.  Chir.,  xx,  p. 
103),  and  Bonsdorff  (ref .  Cbl.  f .  Chirurme,  1900,  No.  23,  S.  1086)  have  all  discussed 
this  matter  and  reported  cases.  Grisel:  Revue  d'Orthopedie,  1907,  p.  167,  gives  a 
more  recent  discussion. 
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fixation  is  enough;  that  is,  fixation  in  bed  with  sand-bags,  with  a  jacket 
to  Ik'  applied  later. 

As  a  rule,  however,  we  have  to  deal  with  flexion  lesions,  and,  there- 
for(\  with  a  bony  kyphosis.  Consecjuently,  if  we  do  not  wish  or  dare 
to  reduce  this  kyphosis,  we  must  prevent  its  increase.  This  must  be 
done  by  fixation  in  the  extended  position.  The  patient  lies  on  a  Brad- 
ford frame,  fiat  on  his  back,  with  hips  and  shoulders  strapped  to  the 
frame.  Opposite  the  kyphosis  pads  are  placed  (see  Fig.  72)  so  as  to 
support  the  spini*,  pressure  being  applied  on  either  side  of  the  spinous 
proeesst^s  opposite  the  prominent  vertebra* — usually  the  vertebrae  below 
the  break.  Not  ran^y  /////  correction  of  disptacement  as  well  as  of 
griienil  outline  may  bt»  seeurtMl  in  this  way. 

1  )ay  by  day  the  padding  can  })e  raised  without  discomfort  until  the 
desirrd  eorriM'tion  is  reached.  Vvh  makes  the  best  pads,  but  folded 
pilli»\\-.shps  do  fairly  \\A\  (,Kig.  72). 

The  patient  can  be  raistuL  frame  and  all,  so  that  he  can  be  cared 
for  without  tlan^er  i»f  disturbing  the  injured  sj)ine. 

Acciu'diiig  to  the  ap|>arent   stnt'rity  of  tlie  lesion,  this  treatment 

i^   kept  u|>  from  three  to  six  weeks.     Then  the 
■'^  "-^  patient  is  put  uj)  in  a  phister  jacket. 

In  occasional  cases  xhv  predominant  symptom 
i>-  e\trcme  fih(/ofninol  pain.  This  is  sometimes 
.MceoMipMuied  by  anesthesia  or  paresthesia  at  the 
le\el  oi"  the  lower  ribs  i>r  abdomen,  and  by  ab- 
.•,'••  •..'.'  ";;sc!t  s}htsf*i.*  It  occurs  in  some  cases 
;.  ;     ;  ;    ;"       -^     •       r\ru  u  here  there  is  no  obvious  displacement.     It 

i'>  a  -*mn  oi  uer\e-rov>t  pre>sure. 
iKcurinire  oi  Mi»h  p.im  i--  an    ■  •'  (i:.'..".  fi»r  \7/»«  r*  j/* /i^Vow,  irresp)ec- 
t:\e  \»;  app.M  rnt   tli'l»H  juil  \ 

ri'.iN  1-,  Im^mii  r  h\  pere\ieiiNi»in  reiieve<  nerve-roi>t  pressure  by 
'  v»  :v.!ii;  up  (lie  hM.mHiia  \li»^:.  ;■  !u»t  ail.  of  tliese  cases  are  flexion 
:>  ••  r'.;:e^      *s,«i«  Iil-.    ,0  ■ 

A  I  i»n\  alr-Miut  r.i-r-.  me  ii»  be  pv.i  \ip  in  a  piaster  jacket. t  This 
.-  •■■  ■»•  \\»M!i  at  le.it  IN  men^!•.'^  Kepa'.r  o\  tl;e  <pine  is  slow,  and  the 
;■..  '■...'.'.    -.!ram   ,mi   thr  *K»t..i!   -p-.tie  i^   \  e:\    i;real.      Failure  to  supix>rt 

'  . '■  "  .•:,>M  !•,   xx..!'.    ■■.. '    .  ■...-.    i:-..i  •   v'x.'  ,»''.o-  . ;\M's  or  tniunia  received 

'       ,.  M  ■■■,    :      ».  ;  II  »!  p,:  ::  I-::,- i'  .i  i::: '.i^i*    >  \  i'\v    .:  ''/li't.       1  have   SOCQ   foUF 

■  ...  *  .      .    !x    ;<  J-:    i-s.i    ;:•.!,•;■ -I  :!;;•:»  ix-v.  w  v:v'  i-Vv*-:*;-.  'o  Jiavo  U\l  lO  CXplora- 

\  '.  :•  •!.••  !•. .  1  ■.'■.  s'-v'w  !,\ ;*.•.,•  v»:  '.  :.'  '».■.••..:  :\  •'if  *.*:  <iit'h  paiiis ilue 
1  '..  ..    i'.i  u, '!       l-    I  V  ;v.'  \\v';\-  '.»  •;•■■.  '.::»  \\:;:i  V'."",  spinal  and 

'  .    ■  I     '    ..•■'•..•   i".;-  «'■•.  x\-.'-  .  ■  .•  ;».;••.•■■    ;."..'■•.■  v»v,  :i  i'.amniook  frame 

I  :■..'!'.■    ..•■.-:.'.  .    \\  ■.       •.'     I'.i  •>    •.'.•:  ;\»;;C^Ni  i:^.  :lie  jacket 

■      !    ■■   •'\-\     ..'    N.'»;'   •'.■.»   ■'•.,*    :'.'\' : .-  '.    '.**'*>.>..:!■*»      K'-C     7i>  .      In 

•  '■    '    »■   ■  •■   '  •."•!    !  \ .  ■  V  wv'^vi  ■  ;.  N.     ••  ,\    ^-  ;i;^:vu\i  ■»y  puttinp 
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such  convalescent  cases  has,  in  at  least  three  cases  within  my  observa- 
tion, resulted  in  great  pain  and  unnecessary  prolongation  of  disability. 

Paraplegic  Cases. — If  there  is  partial  paraplegia,  we  must  make  up 
our  minds  in  each  case  whether  the  displacement  present  at  the  time  is 
probably  causing  pressure  on  the  cord.  If  we  believe  that  it  is,  we  are 
justified  in  operation,  and  all  data  tend  to  the  conclusion  that  it  is  wise 
to  operate  in  cases  of  reasonable  doubt.  The  operation  of  choice  is 
laminectomy.* 

Laminectomy  in  expert  hands  is  not  risky,  but  it  is  difficult  and  is 
distinctly  a  surgeon's  operation,  not  to  be  undertaken  by  the  inexperi- 
enced operator,  especially  if  his  assistance  be  not  of  the  best. 

The  object  of  laminectomy  is  four-fold: 

(a)  Loose  fragments  from  the  laminae  and  arches  may  be  removed. 

(6)  The  laminae  of  the  vertebrae  next  above  the  point  of  injury  may 
be  removed. 

(c)  The  dura  may  be  opened,  relieving  tension  from  clot  or  from 
increased  intrameningeal  tension. 

(d)  With  the  operator's  finger  defining  the  position  of  the  cord, 
forcible  correction  (by  any  desired  means)  may  be  more  efficiently 
and  more  safely  carried  out  than  without  incision. 

Object  {d)  has  be^n  the  controlling  indication  in  several  recent 
laminectomies  of  my  own. 

Except  for  certain  neck  cases,  I  am  inclined  to  consider  laminectomy 
and  forcible  correction  the  desirable  combination. 

Forcible  correction  alone  applied  to  these  cases  is  as  old  as  surgery. 
Burrell  and  others  have  more  recently  advocated  it.  The  only  argument 
against  it  or  against  laminectomy  is  the  lack  of  results.  Rightly  con- 
sidered, we  must  look  at  spine  injuries  with  paraplegia  as  ordinarily 
hopeless  vnthout  interference.  Any  interference  seems  justifiable. 
Neither  laminectomy  nor  forcible  correction  forms  a  cheerful  field  of 
surgery,  but  even  the  small  minority  of  good  results  represent  a  gain 
over  the  hopelessness  of  cases  let  alone. 

Traumatic  cord  lesions  are  usually  total — that  we  cannot  help;t 
what  we  can  help  is  the  abandonment  of  an  occasionl  case  of  paraplegia 
from  simple  pressure  to  a  certain  death,  and  neither  surgeon  nor  neu- 
rologist can  differentiate  between  these  conditions  in  most  cases.  This 
is  the  justification  of  operative  procedures. 

Whether  forcible  correction  is  preceded  and  made  simpler  by  1am- 

*  Laminectomy  dates  back  to  H.  Cline  (Tyrrell  reported  cases  in  18^2),  and 
those  inclined  to  look  at  this  as  a  triumph  of  modem  surgery  will  do  well  to  read 
Cooper's  lectures  (3d  Am.  ed.,  1831,  vol.  ii,  p.  15  ff.),  in  which  he  gives  indications 
and  contraindications  that  cover  nearly  all  we  can  say  today. 

t  Most  surgeons  accept  cord  damage  already  done  as  irremediable.  The  cases  of 
apparent  repair  of  cord  structures  given  by  Harte  and  Stewart  (Trans.  Amer.  Surg. 
Assoc,  1902)  and  Fowler  (Annals  of  Surg.,  October,  1905)  have  not  yet  received 
sufficient  confirmation. 
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inectomy  or  not,  the  general  nianoeuvers  of  reduction  are  the  same; 

strong  traction  nith  direct  pressure,  aided  somewhat  in  the  open  wound 

by  direct  traction  on  fragments  with  "lion"  forceps  or  with  retractors; 

direct  pressure  applied  on  the  bone;  and  the  uceasional  use  of  leverage 

with  the  "blunt  dissector." 

Forcible  Reduction. — In  forcible  reduction  only  two  manoeuvers 
seem  to  have  l)een  tried  for  luxa- 
tions or  supposed  luxations  with- 
out fracture: 

(a)  Traction  upward  upon  head 
and  axillse.  and  downward  on  the 
legs,  with  direct  pressure  forward 
at  the  prominent  portion  of  the 
spine.  The  patient,  etherized,  lies 
face  down  on  a  table. 

{b)  Traction  as  above,  but 
with  the  patient  prone  over  a 
barrel  or  the  like,  so  as  to  bring 
about  flexion.  Combinedwith  this, 
direct  pressure  is  exerted  on  the 
prominent  point. 

(a)  should  be  useful  in  an- 
terior or  posterior  luxations  of  the 
usual  types  or  in  fracture  luxa- 
tions, (b)  is  devised  for  anterior 
dislocations.  The  flexion  man- 
Q'uvers  should  disengage  the  artic- 
,-      ular  processes.     Such  luxations  are 

Reduction  in  fracture  cases  has 
been,  probably  wisely,  confined  to 
manoeuvers  approximating  those 
of  («). 

One    of    the   earliest   modem 
I'iH.  n.   i>i-  <.f  i.jw  .icir>.iii  fra.Mirf  »iiii     papcrs  advocating  forcible  rectifi- 
l^r-7,''i''.Von'ihM»ivr»" " '"  *'  '"   '"  cation   is    that  of    Burrell.*     He 

has  since  in  a  measure  receded 
from  thfi  position  then  taken,  but  in  a  recent  paper  has  reviewed  24 
rases  of  spine  fractures  at  the  City  Haspital  mainly  treated  by  this 
mi'lhnd.t 

Laminectomy  should  be  superior  to  forcible  correction  in  case  of 
fracture  of  the  laminse  or  arches;  unfortunately,  this  class  of  cases 
canni>t  iie  diaguoscd  with  any  certainty. 

*  M.'<1.  (•niinnuiiiniti..n«  iif  M;i.-«4iriiiwlts  .M,mI,  Si.wtv.  18S7,  xW,  p.  151. 
tHiirri'll  !iii.i  CnnnUm:   Trans.  .\miT,  Sil[^.  .Aasoc,  HKI5,  xxiii,  p.  (ili. 
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As  stated  above,  forcible  correction  c^ler  opening  the  canal  seems,  on 
the  whole,  the  wisest  of  the  operative  procedures. 

After-treatment. — In  paraplegic  cases  apparently  hopeless  the  treat- 
ment is  purely  symptomatic,  except  for  precautions  to  limit  the  almost 


,  -a— The  Brsdford  frame  (or  au^liing  iw 
oidliun      The  caiivui  Bling  is  puUpd  laut   i 

lu^mb-r  Jraciu™''  ""  """"'  '"         rh"«p^ratiu>  is  readv  fo*  '^  '        ''       *  *  "       ""  """'  """ 

inevitable  lied-sores  and  bladder  infection.     Accurate  fixation  is  difficult 
and  not  of  first  importance. 

The  Bradford  frame  is  used,  ordinarily,  to  facilitate  handling  in 
treatment,  but  the  patient  is  not 
strapped  down,  and  is  rolled  over  as 
is  needful  to  care  for  cleansing,  for 
alcohol  baths,  and  for  any  necessary 
dressings.*  Such  attempts  as  are 
made  in  such  cases  to  prevent  kypho- 
sis are  carried  out  with  soft  pillows 
or  with  shaped  pads. 

Passive  motion  of  the  limbs  to 
minimize  the  formation  of  joint  con- 
tractures is  worth  while  in  the  event 
of  possible  recovery,  and  should 
always  be  carried  out.  i>d'^miw*~"*'"™''A"M?'iKi'£i'"i  '^' 

In  all  other  cases  than  paraplegics    Hon  hu  Mt  a  pad  is  put  behind  it  {m.  toUed 

,.        .     1    .       p       .-  .  sheet  or  the  like)  and  the  patient's  trunk 

our   care  is   directed   to   fixation   in  as      thioiin  back  vhile  the  jacket  is  completRl 

nearly  as  may  l>e   the  normal  posi-    J^a^L^  ''"'  '"""'^"''^  method  (or  dorsal 
tion  and  curve;    at  first,    iiy   pads; 

later,  with  the  jacket.     As  noted  above,  support  is  to  be  long  con- 
tinued, for  fear  of  late  absorptive  changes, 

'Dressings  of  a  laminectomy  wound  are  not  very  bothersorae.  The  wound 
should  not  be  drained.  There  is,  for  a  day  or  two,  a  good  deal  of  leakage  of  blood, 
serum,  and  some  cerebrospinal  lluid,  but  this  soon  ceases,  and  we  get  practically 

(irst-intention  healing.     The  wound  does  not  share  with  the  parts  further  below  the 
Sracture  the  trophic  effect  that  lends  toward  infection  and  sloughing. 
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The  prohloin  is  one  of  fixation  and  support.  At  first  we  secure  rest 
in  1)«mI  witli  support  by  folded  sheets  placed  on  either  side  of  the  spine 
oppositi*  tlio  injury.  After  three  or  four  weeks  a  plaster  jacket  may  be 
applied. 

Tho  b(»st  niotliod  is  by  use  of  the  Bradford  frame  (Fig.  73),  but  the 
HcluMiH's  shown  in  Kigs.  74  and  75  are  simpler  and  may  be  made  equally 
oHicitMit. 

IMastor  jacki^ts  for  dorsal  cases  should  fit  well  into  the  axilla,  should 
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CHAPTER  VI 
THE  LUMBAR  VERTEBRE 

LUXATIONS  AND  FRACTURE  LUXATIONS 

Pure  luxation  at  this  level  is  extremely  rare:  there  is,  in  fact,  some 
question  about  its  occurrence.  A  glance  at  the  almost  interlocking 
articular  processes  in  this  region  shows  how  unlikely  it  is  that  any  pure 
luxation,  even  the  theoretically  possible  backward  luxation,  should  ever 
occur.  (See  Fig.  76.)  Cases  are  recorded,  but  even  the  much-quoted 
case  of  Cloquet  was,  in  fact,  complicated  with  fracture.* 

In  one  case  of  my  own,  operated  on,  there  was  obvious  luxation,  but 
there  was  enough  deformity  to  make  me  sure 
there  was  also  fracture,t  though  no  fracture 
was  visible  in  the  wound.  In  practice  it  is  even 
more  true  here  than  in  the  dorsal  region  that  we 
should  consider  all  cases  clinically  as  fracture 
luxations. 

Fractures  in  the  lumbar  region  dififer  from 
those  in  the  dorsal  mechanically,  in  that  the 
lumbar  spine  lacks  any  lateral  support  from  the  p-    ^Q—iZmh^  ver- 

ribs,  hence  displacement  may  be  in  any  direc-    tebra  from  above  showing 

'  ^  <•!  I  T  *"*^  direction  of    the  articu- 

tion,  laterally  as  well  as  forward  or  back.     In    lating  facets,  also  the  reia- 

e       ,        y  ,1  ■  ■  ,1  p     ^^  tively  small  spinal  canal. 

fact,    however,    the    greater   strength    of    liga- 
ments pretty  nearly  counterbalances  this  lack  of  rib  support. 

So  far  as  etiology  goes,  we  have  a  somewhat  larger  proportion  of 
fractures  from  direct    blows,   or  from   twisting  or  crushing,  simply 

*  This  was  the  case  of  a  roofer  who  fell  off  a  house  and  was  immediately  paraplegic. 
Two  years  later,  when  examined,  he  had  return  of  sensation  and  some  motion. 
Postmortem  examination,  after  death  from  unrelated  causes,  showed  a  backward 
displacement  of  the  second  lumbar  vertebra  on  the  right.  There  was  flexion  of  the 
spine,  as  a  whole,  forward  and  to  the  left,  and  the  right  side  of  the  second  lumbar 
was,  therefore,  lifted  as  well  as  moved  back.  The  total  separation  of  the  articular 
surfaces  was  \2  inch.  There  was  also  a  fracture  of  the  arch  and  a  little  breaking  of  the 
left  side  of  the  body  of  the  vertebra. 

t  In  this  case  laminectomy  showed  a  clean  forward  luxation  of  the  first  on  the 
second  lumbar,  with  about  J^  inch  separation  on  the  right,  and  a  little  more  on  the 
left.  There  was  partial  crushing  of  the  cauda.  Forcible  reduction  was  carried  out 
by  traction,  backward  pull,  and  rocking  lateral  movement;   there  was  no  crepitus. 

This  patient  is  still  improving,  having  recovered  sphincter  control  in  part,  and 
is  gradually  regaining  motion  and  sensation  in  the  legs.  The  point  is  that,  so  far 
as  I  could  demonstrate,  this  was  a  case  of  pure  lumbar  luxation.  In  my  belief,  however, 
there  was  in  all  probability  an  associated  fracture. 
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because  extreme  flexion  breaks  the  weakest  point  in  the  lower  dorsal 

rather  than  the  lumbar  spine. 

The  bone  lewionH  (lifT<!r  only  in  that  the  simpler  flexion  fractures  axe 
IcsH  common,  while  irregular  displacements 
are  more  usual.  Fractures  of  spines  and 
laminuD  alone  are  even  rarer  than  in  the 
dorsal  region.* 

So  far  OS  the  cliuical  picture  and  the 
jjrognosis  are  concerned,  we  must  take 
into  a(reount  the  relation  to  the  spinal 
cor<l.  The  cord  proper  ends  at  the  first 
lumbar  vertebra;  below  this  the  canal  con- 
tains not  cord,  but  nerves — the  cauda 
equina.  Central  lesions  here  are,  there- 
fore, nerre  lesions,  not  cord  lesions.  In 
theory  such  lesions  should  be  capable  of 
repair,  as  coni  lesions  are  not.  In  prac- 
tice there  is  evidence  of  such  readier  repair 
in  partial  lesions,  but  not  in  complete 
crushing  lesions. 

Whether  laminectomy  trilh  nerve  suture 

wiilgivel<otter  repair  has  not  been  tried  out. 

Injuries   in   this    region,   if   complete, 

gi\e    sensor^'    and    nervous   disturbances, 

as  shown  in  Fig.  .">4. 


DIAGNOSIS 

Diagnosis  in  only  too  many  cases  is  in- 
dicated by  the  piiraplegia.  and  made  more 
precise  by  determining  the  level  to  which 
motor  and  sensory  disturbance  extends. 

Direct  physical  signs  of  displacement 
arc:  Deformity  in  the  line  of  the  spine. 
Fib  77  -A-rav  ,,n„.rii,-.ii  in..,i.:„  usually  a  kyj»hosis.  Asymmetry  of  the  spi- 
nous processes,  which  are  fairly  regularin  the 
normal  si>ine  in  this  regii)n.  (""repitus  or  [uiibile  fragments  (rare).  Dis- 
placement palpable  through  the  abdomen  udlegcd  in  one  reported  ease). 
Indirect  Signs. --Xer\-e-root  symptoms,  radiating  pain.  dejK-ndent 
on  pri'ssure  not  in  the  canal,  but  at  the  foramina.+ 

*  A  r:in'  >.iiiri-i'  <if  lii'iVintiiiy  in  tills  region,  wiiin'iimc.i  niiiviriHlly  due  (o  tntiima. 
i^  tilt'  i-<>ii<liiiiiii  kmiu-ii  hs  !lpon•l.rlo1i^jtltl'si«.  a  ilcrcctlvc  <iF»^riculii>n  of  the  Umitue 
oi  i\\f  liiMiKiir  :^|>iiii-.  iiUiiwinii  ii  slin|ni)|;  forward  of  the  column,  wilh  si|^s  of  non'e 
pn->Min',  A  i:.H>.i  nm-iilcnitinn  nfthis.  with  liiNiMgRipIiv,  i»  lo  lie  fourul  in  Ortho- 
tHuli.'  Siim.rv.  HM.if..r.i  an.i  l..ivrtt.  *e.-on.i  .'lition.  pp.  15(1-160, 

'  M.T.-,  :,.  ;,l-r.  in  I..K  .iors;.!  t.-sii.ns.  i!i.'  -jiinlU'-priiii:'"  from  root  pn>s.*ure.  with 
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Local  tenderness  or  signs  of  direct  trauma. 

In  total  lesions  reflexes  as  well  as  voluntary  motion  are  lost,  but  this 
does  not  help  us  in  localization,  as  they  are  lost  in  all  total  lesions. 

Differential. — In  the  differential  diagnosis  we  must  consider,  if 
paraplegia  is  present,  only  the  question  of  cord  damage  by  hyperflexion 
with  intraspinal  hemorrhage,  with  or  without  bone  damage.  Lesions 
of  this  type  are  rarely  complete.  Local  tenderness  or  other  signs  of 
trauma  at  the  level  of  damage  speak  strongly  in  favor  of  bone  damage. 
In  the  doubtful  cases  the  far  greater  frequency  of  fracture  luxation  will 


Fig.  70.— CiUBhing  frscture  of  the 
tweUtb  doml  and  tint  lumbu  bodi«. 
Parnplegia.  Lived  nine  month*  (Wir- 
ren  Mm.,  Spec.  Ml). 

determine  the  provisional  diagnosis,  even  if  we  cannot  make  out  any 
displacement. 

If  there  is  no  paraplegia,  we  must  reckon  with  the  fractures  of  spines, 
arches,  and  lamlme,  with  "distraction"  injury,  with  the  very  common 

the  reflex  spasm  of  abdominal  muscles  reaulting,  may  give  a  picture  curiously  re- 
aemblisg  that  of  rupture  of  a  viacus  or  other  betly  damage,  as  in  the  following  case: 
A.  B,,  aged  thirty-seven,  August  8,  1907,  fell  two  stories.  No  cord  symptoina. 
Main  complaint  was  of  abdominal  pain.  The  abdomen  showed  marked  general 
rigidity  and  spasm.  Considering  the  presence  of  an  obvious  though  slight  deformity 
at  the  first  lumbar  spine,  the  apparent  abdominal  symptoms  were  disregarded.     The 

Srdle-pains  (for  that  is  what  they  were)  were  relieved  by  a  hyperextension  jacket, 
e  was  dischai^ed  September  17,  and  reported  a  eouple  of  months  later  without 
symptoms. 
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** sprains^'  and  "contusions''  met  at  this  level,  and  with  certain  localized 
neuroses.  Isolated  fracture  of  spine  or  lamina  is  even  rarer  here  than 
higher  up.  In  fracture  of  the  spinous  process  we  have  soreness, 
mobility,  crepitus,  perhaps  a  little  displacement,  but  no  signs  of  damage 
to  the  column  as  a  whole  or  to  the  cord. 

Fracture  of  the  lamina  rarely  occurs  alone,  and  we  have  no  way  of 
diagnosing  it,  for  even  in  the  cases  where  there  is  crepitus  without 
deformity,  we  cannot  exclude  more  extensive  fracture.* 

"Distraction"  injuries  are  pure  ligamentous  injuries,  to  be  diagnosed 
when  there  is  localized  abnormal  mobility  in  flexion,  as  when  the  patient 
sits  up.  We  may  safely  say  that  in  such  a  case  there  is  a  torn  ligament. 
It  is,  however,  often  impossible  to  exclude  associated  fracture. 

"Sprains"  and  "contusions"  of  the  spine  are  very  common  from 
lifting,  from  falls,  from  blows.  The  signs  are  lameness  and  stiffness, 
with  soreness  to  touch,  usually  over  the  erector  spina?  muscle,  at  the  sides 
of  the  spinous  processes,  most  commonly  close  to  the  lower  origins  of 
the  muscle.  Even  in  genuinely  severe  cases  there  are  no  strictly  ob- 
jective signs,  simply  tenderness  and  "voluntary"  spjism  on  attempted 
flexion.  The  pain  and  protective  spasm  are  often  extreme  for  a  time. 
These  cases  must  represent  some  stretching  or  tearing  of  muscle-fibers. 
F]ven  in  cases  wht^re  thcTe  is  no  susi)icion  of  malingering,  there  is  apt 
to  be  a  rather  slow  subsidence  of  lameness,  lasting  several  months  at 
times,  especially  in  elderly  or  rheumatic  patients. 

In  cases  of  tort,  these  injuries  seem  far  commoner  and  worse  than  in 
hospital  or  private  practice.  I  haw  never  seen  or  known  of  perfnanefii 
injury  from  such  lesions  in  a  case  without  a  suit  on  hand,  but  there  is  no 
doubt  that  lameness  may  persist  a  long  time. 

Tenderness  along  th(^  line  of  spinous  processes  may  mean  ligamentous 
strain  or  may  mean  nothing.  If  it  is  as  great  at  as  between  the  spines, 
or  greater  ovct  tlu*  spines  themselves,  it  does  not  mean  such  strain,  in 
my  opinion,  but  bel(Migs  to  the  curious  "stigmata"  of  hysteric  psychoses, 
as  a  rule. 

PROGNOSIS 

The  prognosis  of  life  in  cases  of  lumbar  injury  with  crushing  of  part 
of  the  Cauda  is  good,  on  the  whole.  If  there  be  a  high  injury  involv- 
ing paraplegia,  wv  may  have?  all  tlu;  secjuela*  of  a  cord  injury  except 
ascending  myelitis.     The  lower  the  lesion,  the  IcvS^^  the  damages  of  course. 

Lesions  of  the  "conus,"  the  sacral  portion  of  the  cord,  involve  an- 
esthcvsiaol"  ]HTineum  and  genitals,  and  some  disturbance  of  urination 
and  of  sexual  power,  sometimes  with  a  persistent  toe-drop. 

It  seems  that  the  central  part  of  the  cauda  and  the  conus  are  either 
more  subject  to  trauma,  or  less  able  to  repair  damages  for  ])ersistence 
of  th(»  disturbance*  jiist  described  is  not  unconnnon  in  cases  damaged 

*Si<ln(»v  Lani^c  reports  ji  wcll-provetl  case  fj-ray)  of  i.solat(Ml  fracture  of  the 
transverse  proc<»ss  of  a  lumhar  vertebra  (N.  V.  Me<l.  Journal,  Oct.  \),  HM)9). 
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well  above  the  conus,  in  which  paralyses,  extensive  at  first,  have  retro- 
graded to  this  point. 

The  general  prognosis  of  repair  in  the  cord  and  nerves  m  this  lumbar 
region  may  fairly  be  called  hopeful,  if  the  cord  is  not  actually  crushed; 
but  it  is  not  reliable,  not  better  than  hopeful. 

So  far  as  the  repair  of  the  supporting  function  of  the  spine  goes,  the 
results  are  fair  in  lumbar  injury.  There  is,  as  a  rule,  some  stiffness 
of  the  segment  involved  in  the  injury,  and  some  weakness  at  least  for  a 
long  time  after.  In  some  cases  there  may  be  kyphosis  enough,  due  to 
actual  bone  displacement,  to  interfere  with  standing  readily  or  continu- 
ously, and  consequent  inability  to  do  various  sorts  of  work.  Disability 
is,  however,  rarely  due  to  bony  displacement  as  such. 

TREATMENT 

If  there  is  even  a  question  of  relievable  pressure,  laminectomy  is  the 
procedure  of  choice — safer  in  this  region,  probably,  than  forcible  cor- 
rection and  far  better  surgery. 

One  of  the  chapters  in  surgery  yet  to  be  written  is  as  to  the  results 
of  nerve  suture  in  the  cauda.  Theoretically,  at  least,  it  should  be  of 
value,  and  certainly  it  should  be  tried.  Ordinarily,  relief  of  pressure 
is  all  that  is  attempted. 

As  to  treatment:  beyond  open  incision,  we  can  only  fix  the  spine  in 
approximately  normal  profile,  exactly  as  we  do  in  other  segments.  In 
the  after-treatment  we  must  bear  in  mind  that  this  segment  of  spine 
has  no  support  of  ribs,  etc., — no  support,  in  short,  except  such  as  we 
give  it, — and  that  its  normal  position  is  in  lordosis.  It  is,  therefore, 
wise  to  give  pretty  definite  support — that  is,  to  place  on  either  side  of 
the  spinous  processes,  opposite  the  more  prominent  segment  (i.  e.,  usu- 
ally the  part  below  the  fracture),  fairly  heavy  pads  (folded  sheets  or  felt 
pads)  to  maintain  the  proper  position.*  Symptoms  showing  pressure 
on  nerve-roots  in  the  foramina  call  for  exaggerated  lordosis,  which  gives 
marked  relief  by  easing  this  pressure.  Support  is  perhaps  even  more 
important  in  cases  without  than  in  those  with  paraplegia,  and  must  be 
continued  in  the  plaster  jacket  appropriate  to  convalescence,  which 
must  be  applied  in  lordosis  and  must  be  so  padded  as  to  maintain  this 
lordosis  without  pressure  on  the  spinous  processes,  and  without  pressure 
anywhere  on  that  part  of  the  spine  which  has  been  displaced  forward. 

In  the  cases  of  distraction,  etc.,  all  we  need  concern  ourselves  with 
is  the  matter  of  position  {i.  e.,  lordosis),  maintained  until  the  ligaments 
have  had  full  time  to  heal.     In  the  lumbar  region,  perhaps  even  more 

*  Particularly  in  the  lumbar  region,  slow  reduction  by  gravity  succeeds  very 
well.     At  times  counter-pressure   by  sand-bags  or  pads  alongside  the  projecting 
spines  gives  astonishing  results. 
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than  higher  up  in  the  spine,  support  should  be  continued  for  a  long 
perio«l — several  months  at  least. 

Muscle  Strain. — A  word  as  to  treatment  of  the  simple  muscle  strains 
in  this  region  may  be  worth  while.  Firm  strapping  with  adhesive 
pia.ster  gives  astonishingly  efficient  relief  in  the  earlj-  stages.  Later, 
ma.s«age,  heat,  and  the  treatment  by  electric  high-frequency  currents  are 
most  helpful.  Fixation  by  strapping  or  otherwise  should  not  be  long 
continued.  Bed-rest  is  rarely  called  for  after  a  few  da\^.  Despite  the 
l^est  treatment  a  little  lameness  is  apt  to  persist  for  a  good  while. 


CHAPTER  VII 
THE  SACRUH  AND  THE  COCTYX 

SACRUM 

There  are  no  luxations  of  the  sacrum.*  As  a  result  of  direct  violence 
there  occurs,  though  very  rarely,  an  approximately  transverse  fracture 
of  the  sacrum.  The  displacement  is  of  the  lower  fragment  forward. 
Other  fractures  are  complications  of  damage  to  the  pelvis,  treated  under 
the  caption  of  Pelvic  Fractures. 

Diagnosis  is  by  mobility  and  crepitus  elicited  on  bimanual  examina- 
tion with  a  finger  in  the  rectum.  Pain  on  cough  or  on  other  muscle 
action  is  suggestive. 

There  may  be,  of  course,  damage  to  sacral  nerves  emerging  at  the 
level  of  fracture,  or  crushing  in  the  canal  of  those  emerging  lower  down. 
There  may  be  damage  to  the  bladder  or  rectum.  There  seem  to  be  no 
data  that  give  any  accurate  idea  of  prognosis. 

Cases  of  lesion  of  the  sacral  cord,  untreated,  give  a  tolerable  result, 
with  some  loss  of  urinary  control  and  sexual  power,  with  some  anes- 
thesia, and  sometimes  with  a  paresis  of  the  lowest  segment  group  of 
the  leg  (i.  6.,  with  a  toe-drop).  The  bony  lesion  as  siich  appears  to 
be  of  no  importance. 

Treatment. — As  to  treatment,  obviously  reduction  by  the  finger 
in  the  rectum  is  desirable  and  indicated.  For  prevention  of  redisplace- 
ment  we  have  no  facts  bearing  on  the  problem.  Paulf  has  made  the 
interesting  suggestion  that  Malgaigne's  hooks  or  a  modification  of  them 
might  be  used.     Packing  of  the  rectum  has  ])een  suggested  and  tried. 

In  this  region  laminectomy,  with  relief  of  pressure  or  with  perform- 
ance of  nerve  suture  within  the  canal,  seems  to  be  proper  surgery. 
I  have  had  no  chance  to  try  suture  of  nerve-trunks,  and  do  not  know 
of  its  being  done,  but  it  is  obviously  justified  where  there  is  damage  to 
the  nerve-trunks  of  the  conus.  There  is  no  possible  reason  why  the 
sacrum  should  not  be  cut  open  to  clear  away  pressure  in  its  canal. 

COCCYX 

Lesions  of  the  coccyx  are  rather  common.  In  part  they  represent 
actual  fractures  or  luxations.     In  still  larger  part,  unfortunately,  they 

•Unless  we  count  those  occurring  as  part  of  general  pelvic  damage — with  other 
fracture  or  luxation  of  the  pelvic  ring — or  the  " sacro-iliac  "  strain  and  subluxation 
cases. 

fT.  W.  Paul:  Ann.  Surg.,  loc.  cil. 
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represent  hysteric  disturbances  not  necessarily  connected  with  even  slight 
trauma  in  this  region. 

The  coccyx  may  l>e  broken  between  joints,  or  one  or  another  joint 
may  be  luxated.     Such  actual  injuries  result  from  direct  violence  oniy.* 

The  case  illustrated  in  Fig.  82  may  be  taken  as  illustrative  of  the 
genuine  class.  This  was  the  case  of  a  healthy  woman  of  twenty-six,  who 
fell  from  a  step-ladder  so  as  to  strike  her  coccyx  fairly  on  the  back  of 
a  chair.  She  was  laid  up  for  a  time,  and  never  fully  recovered  durii^  the 
two  years  before  she  was  operated  on.  Excision  of  part  of  the  coccyx 
(Fig.  82)  entirely  cured  her. 

The  importance  of  operation  on  such  cases  is  twofold;  first,  the  relief 
of  pain;  second,  avoid- 
ance of  the  interference 
with  the  oI)stetric  diffi- 
culties of  a  fixed  coccyx 
in  later  childbirths  )f  the 
patient. 

f 


iili.    Wl.—Uiurmn    oF 
Tki.l  uii'l  biitkwiinr.lwplu<t 


Tht;  patient?!  wcm  to  be,  in  the  rule,  young  women. 

Till;  CUM"  above  quoted  i.s  the  only  case  of  the  sort  I  have  operated  on 
for  Vi-iir.-.,  out  of  a  considerable  number  seen. 

Tin:  coccygeai  region  is  the  center  of  a  curiously  sensitive  nerve 
|)li-xus.  Most  of  the  cases  seen,  even  when  there  is  a  history  of  some 
injury,  an;  essentially  localized  symptoms  of  a  psychosis,  "hysteric," 

*'l'raiiTimt<>  the  copf^-x  (Iocs  not  nei-i^-jarilv  involve  a  blow  from  apointed  object; 
a  fiill  on  Mairs  whtn  llic  patii'nl  slides  down  in  a  lialf-recliniti(t,  half-silting  position 
may  kivc  'lirrri  trauma  of  the  cowyx,  and  often  does,  liiough  until  one  eiamines 
lilt  .Tki'lirt'in  il  wfms  inii>osdiblc. 
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as  we  name  these  localised  psychoses.    In  such  cases  operation  will  not 
help  the  patient  and  will  only  discredit  the  operator. 

In  the  absence  of  definite  physical  signs  it  is  well  to  be  skeptical  as 
to  operative  prospects,  even  in  cases  where  the  rectal,  as  well  as  the 
external,  surface  of  the  coccyx  is  tender  to  the  touch. 

Diagnosis  is  made  by  physical  examination,  with  liut  little  regard 
to  the  given  history.  Physical  examination  is  beat  made  with  the  fore- 
finger in  the  rectum,  the  thumb  on  the  external  surface.  {See  Fig.  81.) 
In  this  way  the  whole  coccyx  can  be  palpated,  and  any  irregularity,  any 
preternatural  mobility  or  loss  of  mobility,  may  be  appreciated.  Some 
loss  of  mobility  in  the  various  joints 
in  the  adult,  and  some  irregularity, 
are  within  normal  limits. 

Any  possibly  reducible  displace- 
ment in  a  fresh  case  would,  of  course, 
be  corrected  immediately. 

These  cases  are  apt  to  come  to 
the  physician  for  help  long  after  the 
injury.  Such  injuries  give  little 
ecchymosis  and  little  crepitus  even 
when  fresh,  but  if  fresh,  the  tender- 
ness is  so  much  more  extreme  on 
motion  involving  one  or  another 
point,  and  deformity  or  increased 
mobility  is  so  obvious,  that  diag- 
nosis is  pretty  definite.  In  these 
fresh  cases  walking  or  any  motion 
that  brings  strain  on  the  pelvic 
muscles*  is  very  painful. 

Treatment. — Given  a  definite 
fresh  case  of  injury,  we  should  en- 
join absolute  rest  for  a  week  or  two 
and  protection  from  pressure  until 
the  tenderness  is  all  gone.  Such 
protection  is  well  cared  for  by  one  of  the  lai^e  inflated  rubber-ring 
cushions  to  be  used  while  the  patient  lies  or  sits  down. 

Such  rings  are  a  very  useful  palliative  in  the  chronic  non-operable 
cases,  including  those  in  which  old  trauma  probably  plays  no  part  at 
all,  or  at  least  a  very  subordinate  part. 
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LUXATION  OF  GLADIOLUS  ON  MANUBRIUM 

This  injury  is  not  extremely  rare.  It  occurs  from  direct  violence  to 
the  front  of  the  chest,  from  forced  flexion  of  the  trunk,  from  forced  ex- 
tension under  muscular  pull  (hence  occasionally  from  simple  muscle 
strain,  as  in  lifting,  or  in  rare  cases  in  childbirth). 

The  manner  of  its  causation  usually  explains  the  displacement  in 

the  given  case.*    As  a  rule,  it  is  the  upper  portion 
that  is  more  likely  to  be  struck  and  driven  in.     (See 
Figs.  83  and  84.)     The  overlapping  is  necessarily  slight, 
owing  to  the  resistance  of  the  attachment  of  the  ribs. 
Pathology. — The  anterior  liga- 
ment is  usually  torn  clean  across. 
According  to  evidence  from  speci- 
mens, and  according  to  the  infer- 
ence from  clinical  data,  the  peri- 
osteum at  the  back  seems  to  strip 
up  rather  than  tear.     Obviously, 
there  may  be    greater    displace- 
ment, with  mediastinal  damage, t 
l)ut  in  the  usual  cases  where  the 
cli(\st  is  not  actually  smashed  in, 
this  i)eriosteal   flap  is  seemingly 
an  adequate  protection    for   the 
structures  behind  it.      (See  Fig. 
83.) 

The  luxati(jn  may  ])e  a  clean 
dislocation,  or  the  separation  may  run  in  part  through  the  joint,  in 
part  as  a  fracture. 

Diagnosis. — The  diagnosis  is  ordinarily  obvious,  and  to  be  made  by 
direct  palpation  of  the  projecting  bonc^     The  joint  is,  of  course,  exactly 

*In  .'I  ('iis('  rci)()rto(l  by  mo  in  conjunrtion  willi  Dr.  .1.  S.  Stone  (Boston  Med. 
and  Surg.  Jour.,  \H\)7)  there  was  a  driving;  in  of  the  gladiolus.  The  patient,  a  tall, 
lonjr-neekeil,  lonjij-chinned  jrymnast,  had  slipped  in  doing  tlie  "giant  swinjr"  and  had 
fallen  on  l»is  liead.  with  his  neek  extremely  H(Jxed.  so  that  his  long  jaw  struck  the 
gladiolus  and  drove  it  in  l)ehind  the  nianul)riiim. 

tdurlt  (juotes  two  eases  where  mediastinal  bleeding  w:is  perhaps  the  eausc  of 
death,  and  savs  that  the  pleura  may  l)e  torn  open. 

lis 


V\t£-  ^-i-  -Sepani- 
tioii  of  Kla<liolu.s  fore- 
wiird  from  nmnii- 
hritiin.  ( Warren  Mn>.) 
Nof«      inluci       prrios- 

tClltll. 


section. 


84.--Me<lian 
si;>ecinien  of 
stornul  luxation.  ThiH 
is  the  usual  direction 
of  (lihplucement  (after 
(Jurlt'.s  [)late). 
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opposite  the  second  rib.  There  is  ordinarily  little  hemorrhage  or 
swelling  within  twenty-four  hours. 

The  only  chance  of  error  is  that  we  find  in  some  individuals  a  con- 
siderable projection  at  this  point,  an  exaggeration  of  the  usual  "angle 
of  Louis,"  which  might  impress  the  unwary  as  abnormal. 

Prognosis.^ — The  injury  does  little  damage — even  the  soreness  is  not 
great.  There  is  a  perfectly  definite  tendency  for  the  displacement  to 
be  reduced  spontaneously  by  any  sudden  muscle  action,  as  in  coughing. 
Even  if  reduction  does  not  occur,  the  resulting  disability  is  slight.* 


Flu.  Rii.— Rf<1ui 


Treatment. — Reduction  depends  mainly  on  favoring  muscle  action^ 
therefore  general  anesthesia  is  not  tieslrable  for  the  ordeal. 

The  ordinary  method  is  to  place  the  trunk  in  hyperextension,  and 
then  to  let  the  patient  cough  repeatedly.  The  operator  helps  by  push- 
ing on  the  projecting  fragment. 

My  modification  of  this  methodf  depends  on  the  fact  that  the  origin 

•  Since  this  parnKniph  wan  written  I  liavp  liwl  opportunity  to  examine  sueh  a 
caae  of  typieal  unrmiuewi  luxitlion  of  the  gliuiiolits  forward,  nlxiut  a  year  after  (he 
accident.     Tliere  vbk  no  disiibility  at  all  referable  to  thiw  injury, 

fFirat  eniploynl  in  l^^yu;  pulilislied  in  the  BoHton  Med.  and  titxrg.  Jour,  in  1S07, 
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of  the  pectoralis  major  is  largely  from  the  manubrium.  If,  therefore, 
the  patient  is  hung  over  the  end  of  a  table  with  hips  and  loins  supported, 
with  the  trunk  sharply  hyperextendcd;  if,  then,  the  arms  be  held  raised 
and  abducted  and  the  patient  required  to  contract  the  pectorals  strongly 
(Fig.  85),  he  is  in  better  position  to  profit  by  his  own  efforts  in  coughing 
and  by  what  the  surgeon  may  effect  through  counterpressure. 

After-care  need  consist  only  of  cross-strapping  of  the  front  of  the 
chest  with  adhesive  plaster.  The  tendency  to  recurrence  is  practically 
negligible.  To  guard  against  irritation  and  possible  prolonged  soreness, 
any  heavy  work  should  be  avoided  until  the  lameness  has  gone. 


FRACTURE  OF  THE  STERNUM 

Fracture  may  occur,  as  has  been  said,  close  to  or  into  the  joint; 
fracture  in  various  lines  through  the  gladiolus  at  any  level  is  not  rare; 

the  accompanying  plate  shows  the  lines  of  fractures 
illustrated  in  the  collections  of  the  Warren  Museum. 
These  fractures  are  rather  rare,  except  as  a  part  of 
a  general  and  fatal  crushing  of  the  chest.  They 
may  occur,  however,  as  a  ''contrecoup*'  in  falls  on 
the  back  or  side. 

Their  recognition  dopi^nds  on  the  presence  of 
localized  tenderness  and  possible  slight  deformity 
from  displacement.  Later,  ecchymosis  is  evident. 
Curiously  enough,  this  fracture  is  practically  never 
compound. 

The  treatment  is  usually  by  fixation  only. 
Displacement,  if  present,  may  call  for  reduction,  as 
in  true  luxation. 


DISLOCATION  OF  THE  ENSIFORM  CARTILAGE 

This  is  a  rare  and  curious  accident.  The  dis- 
location seems  always  to  have  resulted  from  a  direct 
blow.  Tlie  displacement  is  of  the  ensiform, — back- 
ward; the  line  of  separation  may  be*  tlirough  the 
joint  betwecni  the  gladiolus  and  ensiform,  or  there 
may  be  fracture  of  the  ensiform  cartilage  its(»lf. 

All  real  knowledge  in  regard  to  these  injuries 
dates  back  a  generation  to  the  German  surgeon 
Gurlt.  He  descril^ed  certain  cases  in  whicli  persistent,  continuous,  or 
recurrent  vomiting  resulted  from  the  backward  displacement  of  the 
process.  One  of  these  cases  was  relieved  by  digital  correction  of  the 
displacement,  another  by  lifting  the  process  forward  with  an  inserted 
hook. 


Fig.  86  -  Stf  riiiini 
fracture  from  speci- 
mori!*  in  the  Wrirrcn 
Mtisouin:  a  ^  Spec. 
51 4»:  /;-97«an«ir>l.".l; 
r=»5150;  (/-OTG;  <■- 
977. 
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Apparently  there  is  no  question  that  the  vomiting  in  these  cases 
was  due  to  the  displacement;  it  ceased  with  the  correction  of  the  dis- 
placement.*   Probably  not  all  such  cases  give  these  symptoms. 

There  seems  to  be  no  inconvenience  from  either  fracture  or  disloca- 
tion, reduced  or  not,  except  when  the  vomiting 
above  mentioned  occurs. 

It  is  said  that  fractures  of  the  ensiform 
give  fibrous,  not  bony,  union. 

Diagnosis. — The  recognition  of  this  lesion 
should  not  be  difficult,  inasmuch  as  the  pro- 
cess is  almost  subcutaneous,  and  any  displace- 
ment should  be  easily  palpable. 

Treatment. — Obviously,  replacement  of  the 
fragment  driven  backward  should  be  the 
object  of  treatment.  If  this  can  be  done  by 
manipulation, — and  ordinarily  the  finger  may 
readily  be  hooked  under  the  end  of  the  process, 
— this  is  enough.  If  this  method  does  not 
work,  and  if  the  symptoms  warrant  it,  open 
operation  would  be  called  for.  It  should  be 
possible  to  get  a  grip  on  the  process  without 
entering  the  peritoneal  cavity,  though  in 
Gurlt's  case  the  peritoneum  was  opened. 

After-care. — Save  for  immobilization  of  the 
lower  chest  as  a  whole  and  for  rest,  it  is  hard 
to  see  how  any  treatment  would  help. 

Prognosis. — Save  for  the  (reflex  ?)  vomiting  there  seem  to  be  no 
sequelae.  Ordinarily,  not  even  weakness  is  left  behind  after  either 
fracture  or  luxation. 

•  It  is  rather  curious  that  the  occurrence  of  such  symptoms  has  not  been  repeatedly 
and  recently  confirmed,  but  there  seems  no  question  of  the  fact.  Gurlt's  data  were 
usually  reliable  and  well  sifted. 


Fig.  87. — Sternum  die- 
location  and  fracture  (after 
Gurlt's  plates). 


(^HAPTER  IX 
THE  RIBS 

DISLOCATION  OF  THE  RIBS  ON  THE  VERTEBRE 

This  is  a  very  rare  accident,  hardly  occurring  except  in  the  case  of  the 
lowest  ribs — the  floating  ribs;  if  it  occurs  higher  up,  it  is  in  association 
with  damage  of  the  transverse  processes  of  the  vertebra.  It  seems  to 
occur  onlv  as  the  result  of  direct  violence. 

To  produc(»  this  sort  of  dislocation  there  must  be  a  tearing  not  only 

of  tlio  ligaments  between  the  articular  end  of  the  rib 
and  the  verte])ral  body,  but  also  a  tearing  of  the 
strong  ligaments  that  unite  the  rib  to  the  trans- 
lig.     verse  process. 

'*'*  Cases    are    described    presenting  various   dis- 

placcMnents — there  seems  to  be  no  definite  rule. 

Diagnosis. — The  diagnosis  rests  on  a  disappear- 
anvi'  of  th(^  normal  prominence  of  one  of  the  series  of 
ribs  close  to  tlie  vertel)ra.     Just  what  has  happened  in 
the  individual  case  is  a  matter  of  inference.     There 
are  no  special  symptoms,  save  the  lack  of  crepitus, 
1  iK.     to  help  us  maki»  the  diagnosis  of  dislocation  as 
against  fractun^  near  the  back  end  of  the  rib.     In 
the  one  case  of  this  sort  of  injury  in  my  experience  it 
])roved  tiiat  we  were  concerned  with  a  fracture,  and 
not  a  dislocaticm,  but  previous  to  the  taking  of  the 

..f'ri'i.fn.iii  V/^.V.Va     '^'-J'^O'  i*^!  that  wc  know  of  the  matter  was  that  there 
(M'lmiii.itii).  ;vas  a  forward  displacement  of  the  rib  on  the  verte- 

wfrilfrio'^. loth'.' ver-  bni,  sliowu  ])V  th(»  abscucc  of  the  normal  resistance 
t.i.ra(s..»H.,Matu...  ^^^  ^j^j^  ^^^^-j^^*  j^^  ^j^^.  |^j^^.j,  rpj^^^.^  ^^^  uo  pathogno- 
monic or  trustworthy  symptoms. 

Complications. — Curiously  enough,  considering  the  proximity  of  the 
kidney,  there  seems  to  l)e  no  tendency  to  any  associated  injuries  of  the 
soft  |)arts.  Tiiis  is  probably  ])ecause  the  violence  acting  on  the  one  rib 
is  checkiMl  by  tiie  r(»sistance  of  the*  otlier  ribs. 

Treatment.  -  No  treatment  seems  to  liave  ])een  carried  out  in  any 
of  these  cases.  From  the  very  nature  of  things  only  two  forms  of  treat- 
ment would  be  worth  considering- -operative  interference,  which  is  not 
railed  for,  and  attempts  to  reduce  the  (Hslocation  by  having  the  patient 
strain  or  cougii.  Direct  manipulation  is  obviously  impracticable,  at 
least  ill  ease  of  forward  displacement,  unless  through  an  incision. 
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Results. — Apart  from  such  natural  lameness  as  would  be  associated 
with  the  violence,  the  injury  seems  to  give  no  trouble.  From  a  practical 
point  of  view  it  may  be  called  hardly  more  than  diagnostic  curiosity, 
whether  the  lesion  be  a  luxation  of  the  rib  or  a  fracture  near  this  point. 
The  unreduced  rib  seems  to  give  no  permanent  trouble. 


DISLOCAnON  AND  FRACTURES  OF  THE  FRONT  END  OF  THE  RIB 

Dislocation  here  may  occur  as  a  separation  of  the  cartilage  from  the 
sternum,  as  a  separation  of  one  cartilage  from  another  at  a  level  below 
the  sternum,  or  as  a  separation  of  the  rib  from  its  own  cartilage  at  the 
costochondral  joint.  Fractures  may  also  occur  across  any  of  the  car- 
tilages themselves. 

The  differential  diagnosis  as  to  the  form  of  injury — whether  separa- 
tion of  rib  from   cartilage,  fracture 
of  cartilage,  separation  of  cartilage 
from  sternum  or  of  cartilage  from 
cartilage — ia  purely  one  of  anatomy. 

There  is  no  fixed  relation  between 
the  length  of  cartilage  in  front  and 
the  length  of  the  rib.  In  general,  we 
may  say  that  the  cartilage  length 
increases  from  a  mean  of  aliout  1J4 
inches  at  the  first  rib  to  about  3^ 
inches  at  the  level  of  the  sixth,  with  a 
maximum  of  5H  inches  of  cartilage 
at  the  level  of  the  eighth.  Below 
the  sixth  rib  the  cartilages  are  at- 
tached, not  to  the  sternum  directly, 
but  to  the  cartilages  of  the  ribs  f'x-  flo  — a 
above.  Ribs  eleven  antl  twelve  have 
no  such  attachment,  and  are  called,  for  this  r 
{See  Fig.  90.) 

Any  lesion  in  this  anterior  region  is  localized  by  deformity,  or  in 
default  of  deformity,  by  local  tenderness. 

The  diagnosis  in  detail  is  then  made  purely  on  the  exact  posiition  of 
our  findings. 

Cartilage  Separation 

The  commonest  of  these  injuries  is  a  partial  or  complete  separation 
of  some  cartilage  between  the  sixth  and  the  tenth  from  the  one  next 
above  it  of  the  cartilages  which  form  the  arch  of  the  epigastrium. 

These  injuries  may  result  from  direct  violence,  from  crushing  in  of 
the  chest,  or  from  a  simple  blow  or  fall  so  received  elsewhere  on  the  rib 
as  to  be  transmitted  to  this  point. 

Diagnosis  depend.s  on  locali/od  tenderness  with  considerable  soreness 


"floating"  ribs. 
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on  movement  and  with  some  pain  on  breathing.  We  may  have  some 
local  deformity,  and  sometimes  thjere  are  cases  in  which  breathing  or 
coughing  or  manipulation  gives  a  soft  click  distinctly  to  be  felt  by  the 
hand.     Later  there  is  thickening,  irrespective  of  original  displacement. 

Treatment. — ^Any  displacement  present  should,  of  course,  be  cor- 
rected, and  in  this  region  it  is  ordinarily  possible  to  get  hold  of  the  rib 
cartilage  at  the  epigastric  end. 

Further  treatment  consists  of  simple  immobiUzation  of  the  lower 
part  of  the  chest.  The  lower  ribs  may  be  inmiobilized  by  a  broad 
band  of  adhesive  plaster  encircling  the  chest  below  the  nipples.  A  half 
swathe  applied  to  the  injured  side  and  running  across  the  whole  front  of 
the  chest  may  be  sufficient.  The  purpose  to  be  followed  is  such  immo- 
bilization as  will  render  the  injury  practically  painless  on  breathing, 
and  limit  any  motion  of  the  separated  surfaces. 

Results,  so  far  as  deformity  is  concerned,  are  good.  In  some  cases 
there  is  a  little  thickening  persisting  for  a  while,  more  rarely  for  a  long 
tim(\  In  otliers  the  callus  formation  is  almost  nothing.  Owing  to  the 
slow  repair,  tlie  spot  often  remains  sore  on  physical  exertion  for  a  good 
many  we(»ks.  TIutc  is  no  permanent  damage,  but  the  accident  entails 
a  period  of  partial  disability  apparently  disproportionate  to  the  original 
damage. 

Separation  of  the  Ribs  from  the  Sternum 

Tliis  is  a  n^latively  rare  accident,  usually  the  result  of  direct  violence 
or  of  crushing  of  tlie  chest.  The  displacement  of  the  cartilage  may  be 
eitlier  forward  or  backward.  The  disphu*ement  may  be  considerable, 
but  is  seldom  more  than  enough  to  allow  simply  a  slight  overlap  one  way 
or  the  other.  Mxcept  for  tlie  local  tenderness,  the  slight  deformity,  and 
the  occasional  soft  (T(*])itus  on  respiration  or  cough,  there  are  no  special 
synii)toms.  Practically,  diagnosis  rests  on  palpation;  in  the  absence  of 
dis|)lacein(Mit,  on  tiMidemess. 

Treatment  consists  of  attempts,  l)y  way  of  forced  respiration  or 
cough,  conil)inc(l  with  din^'t  pressure,  to  reduce  the  displacement.  Jf 
this  is  successful,  immobilization  of  the  chest  by  cross  strapping  is  all 
that  is  nuiuired.  If  rc])lacement  is  not  practicable,  the  displacement 
may  jxTsist  wit  h  slight  local  deformity,  ])ut  without  permanent  damage, 
at  Icjust  in  cases  where  the  injury  is  of  one  rib-joint  alone. 

Fracture  of  the  Rib  Cartilage 

i^'ract  un^  of  the  rib  cartilage  itself  is  not  very  rare,  and  may  occur  with 
any  rib,  most  often,  of  course,  with  one  of  the  lower  **true"  ribs.  The 
cartilage  fracture  is  usually  transverse  or  nearly  so.  There  may  be  a 
displacement  or  (lisj)lacement  of  either  fragment  in  front  of  the  other, 
somc^tiines  with  overla])ping. 

Diagnosis  rests  on  the  sit(^  (anatomically),  and  not  on  the  character 
of  the  signs. 
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Replacement  is  by  manipulation,  aided 
by  sudden  muscular  movement  {e.  g.,  cough- 
ing) on  the  part  of  the  patient. 

After-treatment  differs  in  no  way  from 
that  of  the  other  injuries  treated  in  this 
chapter,  nor  is  there  any  essential  difference 
in  prognosis.  Of  some  interest  is  the  fact — 
admirably  expounded  with  illustrations  from 
museum  specimens  by  Gurlt* — that  the  car- 
tilage ends  unite,  not  by  fibrous  tissue  or 
cartilage,  but  by  a  rather  spongy  bone  which 
usually  forms  a  bony  collar  about  the  ends 
of  the  broken  cartilage,  which  are  almost 
imchanged,  even  under  the  microscope.  He 
lists  15  cases  and  specimens,  and  gives  five 
very  satisfactory  plates  to  prove  his  point.  mtiuV'plJn^L;' BMi't'^^ni] 
(Figs.  91,  92,  93.)  ^ioi'.™""  "  "  "  "*■ 

1  den  Knochenbruclien,  1865,  Bd, 


.     .       ..._  other— 

Kilfgive  pain  at  a,     So,tM^"i^ 


DiSI-OCATION  OP  THB  RiB  FROM  THE  CaRTO^GB 

Costochondral  Dislocation. — This  is  a  more  common  accident  than 
oitlier  of  the  last  two.  Between  rib  and  cartilage,  up  to  middle  life 
or  later,  there  is  a  distinct  joint  possessing  only  a  little  play,  but  possess- 
ing also  little  strength  of  ligaments.  Under  the  influence  of  direct  or 
indirect  violence  these  ligaments  are  torn,  and  according  to  the  direction 
of  the  force  the  rib  overlaps  the  cartilage,  or  the  cartilage  the  rib, 
producing  a  distinct  displacement.     Not  uncommonly  several  of  these 


joints  on  the  fiunie  side  are  displui-etl  together.  The  direction  of  dis- 
jihireiiieiit  will  tlien  be  the  same  in  each. 

Diagnosis.— There  is  no  difficulty  in  diagnosis,  as  the  injury  gives 
rise  to  distinct  displacement,  u.suully  without  any  eonsiderable  swelliiyE 
or  ecchymosis  to  obscure  the  contours.     (See  Fig.  95.) 

Treatment. --Ill  this  form  again  tlie  treatment  consists  primarily  of 
an  attempt  at  reductitm  by  coughiug.  Ilyperextonsion  of  the  trunk 
iriay  also  help.  It  in  this  fashion  reducti<m  is  uecomplishcd,  the  tendency 
to  displacement  is  slight,  and  the  strapping  will  be  sufficient  protection. 
If  this  reduction  fails,  there  is  a  possibility  that  after  the  relaxation  of 
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muscular  spasm  spontaneous  reduction  will  take  place.  If  it  does 
not,  we  have  no  resource  except  the  choice  of  open  operation  or  of 
allowing  the  displacement  to  remain. 

The  results  of  this  dislocation  are  comparatively  good,  even  if  it  is 
unreduced.  The  deformity  remains,  but  the  permanent  damage  con- 
sists only  of  a  sUght  weakness  of  the  chest  in  heavy  work.  There  is  no 
tendency  to  visceral  compUcations.  If,  as  usually  happens,  the  injury 
is  the  result  of  crushing,  the  viscera  are  either  fatally  squeezed  at  the 
time,  or  they  are  sufficiently  protected  by  the  elasticity  of  the  ribs. 
We  have  here  no  sharp  points,  as  with  rib  fractures,  to  injure  the  heart 
or  pleura  or  lungs.  Operation  may  be  performed  as  in  the  subjoined 
case. 

Case. — Bell;  freight  conductor;  ^^roUed'^  between  cars;  showed  a 
good  deal  of  shock,  from  which  he  recovered  promptly.  Examination 
showed  fracture  of  the  right  clavicle,  and  the  second,  third,  and  fourth 
ribs  loosened  from  their  respective  cartilages.  (See  Fig.  95.)  Second 
rib  not  displaced;  third  and  fourth  displaced  inward  and  backward 
behind  the  cartilages,  from  which  they  had  been  torn  away.  The 
third  rib  on  the  left  was  similarly  displaced.  The  left  acromioclavicular 
joint  was  dislocated,  with  moderate  displacement. 

Owing  to  the  man's  somewhat  weakened  general  condition  and  to 
the  existence  of  a  chronic  bronchitis,  operation  was  postponed.  In 
the  meantime  attempts  were  made  to  induce  a  reduction  of  the  ribs, 
by  hyperextension  of  the  trunk,  by  getting  the  patient  to  cough,  and 
by  supplying  suction  traction  to  the  ribs.  These  trials  all  failed.  The 
man  suffered  little  pain,  showed  no  reaction  on  the  part  of  the  lungs, 
and  no  difficulty  with  breathing,  but  the  second  and  third  ribs  on  the 
right  were  pulled  inward  with  every  inspiration.  As  this  mobility  did 
not  decrease  and  promised  anything  but  a  strong  chest,  operation  was 
decided  on,  and  was  performed  under  ether  nine  days  after  the  accident. 
An  incision  was  made  from  the  middle  of  the  sternum  outward  along 
the  third  rib.  The  articular  end  of  the  rib  cartilage  was  found  smooth 
and  undamaged.  About  an  inch  outside  the  cartilage  the  periosteum 
was  incised,  and  the  rib  encircled  with  the  periosteal  elevator  and  re- 
tractors, as  if  for  a  rib  excision.  A  strong  pull  upward  and  outward 
was  then  applied,  with  count erpressure  over  the  sternum.  Reduction 
in  this  way  proved  impossible.  The  end  of  the  rib  was  then  cut  down 
on  and  freed  by  ])lunt  dissection,  and  lifted  up  in  place  by  direct  leverage, 
with  a  Spencer-Wells  blunt  dissector.  It  showed  no  tendency  to  remain 
in  place,  but  slipped  indifferently  back  or  in  front  of  the  cartilage.  The 
cartilage  was  then  drilled  in  a  line  running  from  the  sternal  end  to 
the  middle  of  the  articular  surface,  from  which  the  rib  had  been  dislo- 
cated. A  strong  needle  about  3  inches  long  was  then  passed  through 
this  drill  hole  and  driven  about  ^4  inch  into  the  rib,  while  the  rib  was 
held  in  its  proper  position.  The  skin  incision  was  then  sutured.  A  like 
incision  was  then  made  over  the  fourth  rib,  and  it  was  similarly  reduced. 
In  this  case,  however,  manipulation  did  not  fully  reduce  the  displace- 
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ment,  as  the  cartilage  had  been  partly  torn  loose  from  the  sternum 
and  twisted  out  of  place.  An  attempt  was  made  to  pin  this  cartilage 
in  place,  but  abandoned  on  account  of  the  mobility  of  the  torn  cartilage. 
The  tendency  to  displacement  here  was  less,  apparently  because  of  the 
nearness  of  the  intact  fifth  rib.  The  second  rib  showed  some  mobility, 
but  no  displacement  at  the  joint,  and  was  let  alone.  There  was  strik- 
ingly little  hemorrhage  during  the  operation,  and  almost  no  ecchymosis 
resulting  from  the  operation  or  from  the  original  injury.  A  wiring  of 
the  acromion  dislocation  was  done  at  the  same  operation.  Recovery 
from  ether  was  good,  and  following  the  operation  there  was  not  only- 
no  discomfort  from  the  pain,  but  the  man  felt  more  comfortable  than  he 
had  before. 

April  2d  the  dressing  was  taken  down  for  the  first  time,  the  tempera- 
ture having  been  normal,  and  not  only  the  third,  but  the  fourth,  rib 
was  found  to  be  in  place.  The  second  rib,  curiously  enough,  seemed 
to  have  suffered  some  displacement  of  the  rib  backward.  The  needle 
had  caused  almost  no  irritation  and  was  not  removed.  Patient  sitting 
up  and  comfortable. 

The  needle  was  removed  on  the  tenth  day;  there  was  no  recurrence 
of  displacement,  and  on  the  twentieth  day  the  patient  left  the  hospital 
apparently  cured. 

Subluxations  of  the  Costochondral  Joint 

These  are  far  commoner  than  total  dislocations,  and  their  occurrence 
is  particularly  associated  with  heavy  muscular  strain  during  adolescence. 
Not  uncommonly  they  occur  as  a  result  of  gymnasium  work  or  games  on 
the  part  of  girls  of  only  moderate  physique.  In  other  instances  they 
occur  from  the  same  sort  of  violence  as  would  produce  a  total  dislocation 
were  the  force  greater.  In  either  case  we  have  tenderness  and  lameness 
referred  to  this  point  on  one  single  rib,  and  associated  with  well-marked 
tenderness,  and,  ordinarily,  witli  some  thickening.  It  is  fair  to  assume 
that,  at  least  in  the  distinctly  traumatic  cases,  there  has  been  a  tem- 
porary displacement,  but  when  we  see  the  cases,  this  displacement 
is  no  longer  present. 

Treatment  consists,  not  of  reduction — for  there  is  nothing  to  reduce — 
but  of  fixation  by  strapping  of  this  portion  of  the  chest,  and  of  rest  of 
the  corresponding  arm  for  a  consideral)le  time,  at  least  for  a  fortnight. 

Later,  massage  will  assist  the  union  and  minimize  symptoms. 

Here,  again,  the  results  often  seem  disproportionately  great  in  pro- 
portion to  the  actual  injury.  The  joint  is  apt  to  remain  a  little  thick- 
ened, a  little  tender,  and  a  little  lame  on  the  use  of  the  arm,  and  this 
condltifjn  may  persist  through  months,  causing  a  comparatively  slight 
but  very  troublesome  disability.  Apparently  stubborn  as  this  trouble 
is,  there  is  never  any  permanent  damage  unless  we  reckon  the  thicken- 
ing, which  is  apt  to  persist. 


CHAPTER  X 
THE  CLAVICLE 

DISLOCATIONS  OF  THE  CLAVICLE 

The  function  of  the  clavicle  is  essentially  that  of  a  "strut"  which 
holds  the  arm  and  scapula  away  from  the  body.  In  this  function  it  is 
unsupported,  and  must  bear  the  force  of  any  blow  that  tends  to  drive 
the  shoulder  inward  or  forward,  and  must  to  some  extent  withstand  the 
strain  of  any  blow  from  above,  or  of  any  strain  tending  to  pull  the  arm 
downward.  For  this  reason,  as  well  as  on  account  of  the  exposed  posi- 
tion of  the  bone,  it  is  frequently  damaged.  The  usual  lesion  is,  of 
course,  a  fracture.  Blows  on  the  shoulder  from  the  front  usually  break 
the  clavicle.  Blows  from  above  may  break  it,  or,  if  they  strike  far  out, 
they  may  dislocate  the  outer  end.  Blows  from  behind  are  apt  to  break 
the  shaft  or  to  dislocate  the  inner  end.  Extreme  extension  of  the  arm 
backward  may  dislocate  the  inner  end  by  leverage  across  the  first  rib. 

Dislocations  of  the  Inner  End 

Total  dislocations  of  the  inner  end  are  rare.  They  may  occur  in  any 
direction,  including  the  dislocation  behind  the  sternal  notch. 

This  particular  dislocation  is  important  because  of  the  fact  that  the 
displaced  head  may  encroach  upon  the  vessels  as  they  enter  the  medias- 
tinum,* and  may  produce  considerable  disturbances  of  circulation  and 
respiration.f 

Fresh  dislocations  are  readily  reducible,  whatever  their  direction,  by 
traction  and  manipulation.  The  difficulty  is  not  in  reduction,  but  in 
maintaining  the  reduction.  The  condition  after  reduction  is  not  essen- 
tially different  from  that  obtaining  in  the  subluxations,  in  which  the 

*  Such  encroachment  may  not  occur  or  may  have  no  practical  bearing.  A  case 
recorded  in  the  City  Hospital  under  Dr.  M.  H.  Gavin's  care  in  1891  showed  backward 
dislocation  not  only  of  the  clavicle,  but  of  the  first  rib  as  well,  without  special  symp- 
toms of  this  sort. 

The  only  case  I  have  examincnl  must  have  had  some  such  encroachment,  but 
showed  no  trouble  from  it  at  all,  and  not  even  any  prominence  of  the  neck  veins  of 
that  side. 

t  Slaughter  (Amer.  Med.,  March  3,  1906,  vol.  xi,  p.  30)  records  a  case  in  which  a 
steeple-chaser  fell  and  sustained  an  upward  and  backward  luxation  of  the  inner  end 
of  the  cla\'icle.  Unless  held  down  by  the  fingers,  the  head  rode  up  and  pressed  on 
the  trachea,  giving  a  sensation  of  choking.  An  open  operation  was  done,  as  it  was 
found  imp>ossible  to  maintain  reduction. 

At  operation  all  hgaments  were  found  torn.     A  suture  of  kangaroo  tendon 
through  the  end  of  the  clavicle  and  the  sternal  ligaments,  with  a  drill  pinning  the 
clavicle  to  the  sternum  (removed  at  ten  days),  brought  about  a  perfect  result. 
9  129 
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ligaments  are  sufficiently  retained  to  prevent  very  great  displacement. 
In  eitlier  case  we  have  the  problem  of  a  joint  in  which  the  contact  with 
the  sternum  is  of  small  area,  and  in  which  the  strains  of  ordinary  use 
are  more  or  less  tangential  to  the  joint  surface.  There  is  nothing  to 
maintain  the  position  of  the  joint  save  the  ligaments,  and  it  is  just  these 
ligaments  which  have  l>een  severely  torn  by  the  injury  and  cannot  be 
depended  upon  for  retention. 

This  luxation  may  be  up,  down,  in,  or  in  and  backward  into  the  upper 
strait  of  the  chest,  into  the  entrance  to  the  mediastinum. 

In  all  forms  save  the  last  the  diagnosis  depends  on  palpation  of  the 
sternal  end  of  the  clavicle  in  other  than  its  normal  place.  In  dislocation 
behind  the  notch  we  have  simply  a  disappearance  of  the  inner  head, 
ordinarily  pal])able,  and  some  restriction  of  shoulder  motion.  The 
classic  picture  of  interference  with  respiration,  venous  congestion  about 
the  head,  etc.,  is  not  necessarily  ])resent. 

Either  in  fracture  near  this  joint  or  in  luxations  the  existence  and 
direc*tion  of  displacement  are  to  be  made  out  not  only  by  examination  of 
the  sternal  notcli,  but  by  following  the  subcutaneous  upper  surface  of 
tlie  clavicle. 

Subluxations 

The  diagnosis  of  the  subluxations  is  not  difficult,  and  the  fa<;t  that 
they  are  sometimes  overlooked  is  usually  due  to  the  fact  that  injuries 
to  this  joint  are  v(?ry  fn^cjuently  combined  witli  other  more  obvious 
injuries,  such  as  fractured  rii)s,  etc.  In  the  subluxations  we  have  local- 
ized pain  on  motion,  localized  tenderness,  and  some  deformity  of  the 
sternal  notch  on  tlie  injured  side  as  compared  with  the  other. 

In  the  total  luxations  the  diagnosis  is  ordinarily  o])vious,  and  even 
in  th(^  subhLxatious,  it  is  coin]xiratively  easy.  The  only  question  is 
between  tlie  dislocation  and  fracture  close  to  the  sternal  end.  In 
th(?  presence  of  swelling  tlie  difYereiitiation  presents  some  difficulty. 
It  is  by  coniparison  of  this  side  with  the  other  side  of  the  sternal  notch 
t  hat  we  must  reach  our  conclusions.  Tliis  comparison  is  made  by  touch, 
not  sight.  A  fracture  near  the  sternal  end  of  tlie  clavicle  may  give  some 
tilting  upward  of  tlie  outward  end  of  the  inner  fragment,  and  some 
deformity,  but  deformity  to  an  extent  trifling  compared  with  that  of 
the  real  dislocation.  Shortening  measured  from  the  acromion  to  the 
middle  line  nut}/  give  valuable  evidence  of  injury,  but  is  common  to 
\\w  (lislocations  and  to  the  fracture,  while  an  accurate  determination  of 
a  point  on  the  middle  line  to  measure  from  is  liardly  possible. 

REDUCTION  AND  TREATMENT 

I^'or  uj)ward  <lislocati()n  w(^  novd  do  no  more  than  press  tlie  clavicle 
down,  the   shoulder  up,  and  immobilize  tlie  arm  in  a  sling,  while  the 
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inner  end  of  the  clavicle  is  strapped  down,  with  a  pad  over  the  l>one.* 
(See  Fig.  96.)     This  strap  and  pad  are  common  to  all  the  forms. 

Downward  luxation  calls  for  backward  traction  on  the  shoulder  and 


retention  of  the  shoulder  in  this  position  by  a  sling  and  by  adhesive 
strapping  (see  Fig.  97}  or  a  figure-of-8  dressing.t 

Outward  and  forward  luxations  call  for  reduction  by  adduction  of  the 
whole  shoulder-girdle,  which  is  thereafter  to  be  re- 
twned  in  proper  position  by  a  sling  and  a  circular 
bandage  or  swathe.     (See  Fig.  98.) 

Luxations  into  or  behind  the  notch  may  yield 
to  traction,  or  it  may  be  necessary  to  use  the  first 
rib  as  a  fulcrum  over  which  the  clavicle  may  be 
brought  into  place  by  leverage,  dragging  the 
shoulder  downward.  Once  this  luxation  is  re- 
duced, recurrence  is  guarded  against  by  carrying 
the  shoulder  back  and  doivnward  and  holding  it 
there  with  a  swathe,' with  adhesive  straps,  if  need 
be;  the  arm  is  supported  only  by  a  wrist-sling.     IIJ^uiToT'  "\'m""ii'pid 

(See  Fig.  99.)  l;;;;«r'bv"'rH"L-!inS; 

Apparatus  ordinarily  used  consists  of  a  sling  or     confined  by  a  awaihe. 
strapping  so  applied  as  to  take  the  weight  of  the 
arm  and  shoulder-girdle,  holding  the  arm  forward  or  back  as  may  best 
serve  in  the  given  case  to  maintain  the  joint  in  its  best  position. 

In  any  or  all  of  these  forms  there  should  be  fixation  for  at  least 
three  weeks. 

*  Id  a  case  recorded  in  IheCily  Hospital  Recordaof  1889  a  luxation  of  the  clavicle 
up  and  forward  could  be  reduced  and  retained  only  by  putting  the  hand  oq  the  oppo- 
site shoulder,  aud  a  pillow  between  the  tihoulders.  The  patient  was  kept  in  bed 
three  days,  then  sent  out  with  the  dislocation  held  reduced  with  ordinary  apparatus. 

Slaughter's  case  above  mentioned  (p.  129)  l>eiant;s  here. 

t  The  City  Hospital  Rcconis  Rive  a  ca.se  (service  of  the  late  Dr.  C.  D.  Homana  in 
1886)  in  which  a  dislocation  of  the  sicmal  end  down  and  forward  wa.s  successfully 
held  by  the  figure^f-8  bandage,  applied  ns  it  has  more  lately  been  use«l  fur  ordinary 
clavicle  fracture. 
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Massage  is  not  called  for,  and  passive  motion  must  be  restricted  to 
the  hand  and  elbow.  Any  use  of  the  joint  that  will  throw  any  strain 
on  it  whatever  in  less  than  four  weeks  is  unwarranted. 

Prognosis. — This  dislocation  necessarily  leaves  a  considerable 
thickening,  and  usually  a  little  deformity.  Owing  to  the  frequency  of 
associated  injuries,  it  is  often  somewhat  difficult  to  estimate  the  result 
in  practical  disability  resulting  from  this  one  lesion. 

There  is  no  great  tendency  to  recurrence,  but  there  is  a  long  period 
of  weakness  and  of  uncertainty  in  the  use  of  the  arm,  apt  to  be  aggra- 
vated by  abandoning  fixation  too  early.  The  end-result  is  functionally 
at  least  fair. 

With  regard  to  the  sul)luxations,  we  can  be  somewhat  more  definite, 
inasmuch  as  they  are  not  infrequent  in  young  athletes,  particularly 
foot-ball  players,  in  whom  the  injury  to  this  joint  is  the  sole  result  of  a 
fall.  In  most  cases,  if  not  all,  this  apparently  slight  injury  leaves  a 
weakness  which  persists  for  the  season,  if  not  permanently.  It  is 
rated  as  a  more  disal)Iing  injury  than  the  dislocation  at  the  outer  end  of 
the  clavicle  oc'curring  in  tliese  same  men  from  like  causes. 

Case-  -Preston.  Examined  by  courtesy  of  Dr.  E.  H.  Nichols,  1907. 
Healthy  nej^ro  of  about  forty,  crushed  under  a  team. 

Siiows  caving  in  of  the  whole  upi)er  side  of  the  right  chest.  The 
cartilages  of  tlie  lirst,  second,  and  third  ribs  are  prominent.  The  sternal 
ends  j)r()je('t.,  wiiile  th(»  rihs  are  displaced  backward.  The  fourth  rib 
siiows  a  siiarp  bend  at  tiie  costochondral  junction.  There  is  a  question 
whether  some  or  nil  of  these  first  four  ribs  have  not  also  been  fractured 
near  the  axillary  lin(»,  as  well  as  displaced.  The  clavicle  shows  at  its 
inner  end  a  (lisj)lacenient  from  tlie  sternum  backward,  inward,  and  down- 
wanl,  but  (lisj)lM('e(I  not  ov(t  'Vj  inch.  This  displacement  seems  to 
have  causiMl  no  synij)toins  at  all.  Th(»  outer  end  of  the  clavicle  is  com- 
j)letely  torn  loose  from  tin*  acromion,  and  displaced  two  fingerbreadths 
u|)war(l.  M(MU'atli  it  the  whole  shoulder  and  shoulder-blade  have  fallen 
inward  and  forward  on  the  sunk(Mi-in  chest.  With  considerable  force 
it  is  |)ossil)le  to  reduce  this  scapular  dislocation,  but  not  to  hold  it  in  place. 
There  seems  no  (piestion  that  the  conoid  and  trapezoid  ligaments  must 
!)(»  ru|)ture(l  in  this  case.  Ther(»  is  no  disturbance  of  sensation  or 
motion  in  the  arm.  There  is  no  unnatural  mobility  of  any  of  the  ribs. 
There  has  Ihmmj  no  cr(»j)itus. 

This  case  has  shown  no  interferenci*  with  respiratitm,  no  great  pain 
or  lameness,  and  is  now,  ten  days  after  the  injury,  sitting  in  a  chair 
a|)parently  perfectly  comfortable.  Can  usi*  the  arm  to  some  extent, 
luit  his  control  of  it.  although  Uo  lias  no  ])ain,  is  distinctly  poor. 

DlSl  iVAllON  OV    \\\\\  OUTllK  ENP  OF  THE  Q.AVICLE 

This  is  t\  comnitui  accitliMit.  and  alwiiys  results  from  one  form  of 
violence,  namely.  :\  hhnv  on  the  shoulder,  such  as  is  received  in  a  fall 
from  a  horse*  in  which  ji  nuin  pitches  on  his  shoulder,  and  either  breaks 
the  clavicle  or.  less  ctmunonly,  tears  its  outer  end  loose.     The  opposing 
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force  that  renders  this  possible  is,  of  course,  the  attachment  of  sterno- 
ma^oid  and  trapezius  muscles  to  the  clavicle.* 

Lesions.— The  injury  produced  is  a  tearing  across  of  the  ligaments 
between  the  clavicle  and  the  acromion  on  top.  The  extent  of  lesion 
beyond  this  probably  varies  with  the  case. 

Apart  from  this  tearing  of  the  upper  portion  of  the  capsule  and  the 
protrusion  of  the  end  of  the  clavicle  from  the  stripped-up  sleeve  of  liga- 
ment and  periosteum,  there  is  usually  no  lesion  described.  From  obser- 
vation of  cases  I  am  convinced  that  while  this  may  be  the  sum  of  the 
damage  in  most  cases,  there  must  be  much  more  damage  in  some  of  the 
severer  ones.  Certainly  in  two  cases  that  have  come  under  my  obser- 
vation the  coronoid  and  trapezoid  ligaments  were  wholly  torn  loose, 
and  the  clavicle  had  ascended  upward  and  into  the  neck,  producing  an 


astonishing  deformity  which,  in  one  case  at  least,  showed  slight  increase 
after  the  man  began  to  use  the  hand  for  work  {Fig.  100). 

In  the  cases  shown  in  Figs.  102-105,  on  the  other  hand,  I  think  it 
is  very  doubtful  if  any  lesionexisted  beyond  simple  tearing  of  the  acromio- 
clavicular ligaments.  Such  separation  as  here  occurs  may  be,  in 
part,  allowed  by  the  slack  of  the  coracoid  ligaments,  and  may  be,  in 
part,  due  to  a  slight  rotation  of  the  scapula  around  the  coracoid  process 
as  an  axis.  (See  Fig.  106.)  Certainly  in  these  cases  the  clavicle  is  not 
freely  movable,  and  there  is  no  tenderness  at  any  time  in  the  region  of 
the  coracoid  process. 

There  are,  then,  really  two  classes  of  lesion  included  under  this  dis- 
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location — seriouti,  according  as  the  damage  is  confined  to  the  region  of 
the  joint  itself  or  involves  damage  to  other  attachments  of  clavicle  and 
scapula. 

Diagnosis. — Ordinarily,  the  diagnosis  is  obvious;   the  shoulder,  as 


t\n'.  putiriit  stjuuls  ui»,  drops  Ih'Iow  Jtw  niirnial  level,  and  the  outer  end 
of  the  clHvicle.  hcM  liy  the  iifck  muscles,  rises  above  the  acromion  for 
an  iippri'cijilili'  distaiicc.     Tlio  inusclos,  iiiul  especially  the  trapezius,  are 


held  tense  ill  s]>;isin.      (  Hi  exiii 
Hes<lisli(ielly  l.eli.w  the  ,. lit  el 


inn  it  is  i-iisiiv  seen  lliiil  the  acromion 
o\  the  i-laviele,  iThf  two  shoulders 
individuals  have  a  iiiiih  spur  on  the 
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outer  end  of  the  clavicle,  which  gives  normally  an  apparent  difference 
n  level  at  the  joint.)     (Cf.  Fig.  136.) 

As  a  rule,  there  is  comparatively  little  pain  or  tenderness,  and  the 
swelling  is  inconsiderable.     On  lifting  the  arm  upward  with  a  hand 


under  the  elbow  the  deformity  decreases,  and  in  many  instances  dis- 
appears (Fig.  107),  only  to  reappear  when  Ike  arm  is  dropped. 

The  condition  can  hardly  be  confused  with  anything  save  a  fracture 
of  the  clavicle  near  its  outer  end. 

Treatment. — There  is,  in  the  simple  c 
difficulty  in  reducing  the  dislocation,  and  ordi- 


narily there  is  nothing  to  show  the  alleged  entanglement  of  the  torn 
capsule.  Not  uncommonly,  however,  the  reduction  happens  without 
any  click  or  sensation  of  contact  of  hard  surfaces,  and  there  is  soino 
question  of  the  completeness  of  reduction.     Here,  as  in  the  rare  cases 

of  any  actual  difficulty  in  reduction,  it  would  seem  to  be  a  question  of 


]3« 
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iijt^riK»;itii'tn  of  cap=u]e  fibers  belwe«m  the  jtnnt  surfaces.  In  such 
i^sutt^,  owing  to  the  other  ligamentous  coDnections  of  the  parts,  manip- 
uJation  seenL;  to  be  of  do  avail,  and  ire  muft  be  satisfied  with  a  partial, 
mA  a  perfect,  reduction,  unless  we  wish  to  operate  by  indaon. 

In  the  ca.se=  of  severer  t\"pe  with  torn  coronoid  and  trapezoid  ligaments, 
the  displacement  is  exaggerated,  and  not  only  is  the  shoulder  dropped, 
but  the  cla\icle  is  actually  dragged  up  into  the  neck.  (See  Figs.  100 
and  101 .;  Here  there  would  lie  no  difficulty  in  reduction  if  the  shoulder 
could  be  lifti^l  high  enough,  but  it  cannot  be  so  lifted  and  satisfactorily 
held,  nor  can  the  clavicle  l>e  held  down,  and  in  this  class  of  cases  optera- 
tiv('  ineaHUrf:.-:  alone  seem  to  promise  any  chance  of  even  reasonably  good 
re-fiilt^. 

In  tli<r  riinpl*T  (■asr-s,  where  an  apparently  complete  reduction  is 


I:  iMdldi'Hi  (if  trciitmrnt  is  simply  to  sustain  the  weight  of  the 
1  l<t  niiikt;  (iioiiKh  pn'ssure  on  the  outer  end  of  the  clavicle  to 
ict  Hie  sjHism  of  the  trapculus.     Simple  as  this  is  in  statement, 
oMt.  iiii]Kwsible  to  accomplish  exactly. 
I'c  riitvcr  sTic<'ecdfd  in  getting  a  ])erfect  result. 

I  rmiliji;  is  I'ssciitiully  in  the  impossibility  of  sustaining  the  weight 
rrii  fur  many  days  without  making  unbearable  pressure  on  the 
iiiw.  The  a])]>aratus  which  best  approximates  the  result  seems 
III-  sliowti  iu  Fig.  108,  devised  for  the  treatment  both  of  this 

II  iiiiil  of  clavicle  fracture.  Its  application  is  obvious  from  the 
ip|n-iulc(l.*     Stout  muslin,  folded,  is  the  material  used. 

:,  .■M-.'ll..,il  ;in.l  sicnpio  Iwn.la^c  «- 
rih.-  liosLmCily  Hospital.     I  .-ii 

III  i1  liinlily,  from  i.'x[ipricncf  witl 
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The  only  other  apparatus  from  which  I  have  had  any  decent  results 
is  Stimson's  **figure-of-8"  of  adhesive  plaster,  running  under  the  elbow, 
crossing  above  the  clavicle  on  the  same  side,  and  carried  in  both  front 
and  back  toward  the  opposite  axilla.  (See  Fig.  109.)  The  *'Sayre 
bandage,"  despite  all  care,  makes  too  great  pressure  on  the  elbow.  It 
is  efficient,  but  rarely  tolerated  by  the  patient.     (See  Fig.  118.) 

Whatever  apparatus  is  used  should  be  retained  at  least  three  weeks. 
Any  work  involving  strain  must  be  avoided  for  at  least  six  weeks. 

Operative  Treatment. — Operation  has  often  been  proposed,  and 
occasionally  carried  out,  even  in  the  less  severe  cases.  The  infrequency 
with  which  it  is  performed  is  due  to  the  fact  that  patients  consider  the 
injury  trivial,  because  it  is  not  very  painful.  There  is  no  question  that 
the  operation  is  indicated  in  cases  in  which  the  coracoid  ligaments  are 
evidently  torn.  In  the  milder  cases  it  will 
probably  be  wise  to  operate  in  all  cases, 
even  of  milder  grade,  in  which  the  shoulder 
is  Ukely  to  be  called  on  for  heavy  work. 
My  attitude  in  this  regard  is  based  on  the 
better  results,  the  trifling  operative  risk, 
and  particularly  on  the  more  rapid  return 
to  working  strength. 

I  would  not,  however,  be  understood  as 
failing  to  recognize  the  fact  that  excellent 
functional  results,  even  if  with  deformity, 
mny  follow  the  conservative  method  of 
treatment. 

Operative  treatment  consists  of  an  in- 
cision over  the  joint,  an  exposure  of  the 
joint  surfaces,  including  a  proper  removal, 
or  lifting  out,  of  such  shreds  of  capsule, 
etc.,  as  overlie  the  articular  surface  of  the 
clavicle.  Cross-cutting  of  the  capsule  may  be  necessary.  Then  the 
luxation  is  reduced,  the  bone-ends  are  drilled  and  fastened  together 
with  either  silver  wire  or  kangaroo  tendon.*  Then  the  capsule  is 
sewed  up  with  a  stitch  or  two,  and  the  skin  sutured.  A  sling  to  take 
the  weight  of  the  arm  is  needed  for  two  or  three  weeks.  At  three 
weeks  things  are  solid  enough  to  allow  light  use. 

Restdts. — It  is  the  current  belief  that  this  injury  does  not  cause 
disability.  To  this  I  cannot  subscribe.  It  is  true  that  in  the  majority 
of  cases  no  such  disability  results  as  to  keep  a  man  away  from  his  work 
after  a  few  weeks,  but  in  a  good  many  cases,  where  the  work  is  heavy. 


Fig.  109. — Stimson's  adhesive  dress- 
ing. 


•With  a  view  to  preserving  mobility  in  the  joint,  a  scheme  has  been  devised  of 
carrying  the  suture  in  a  figure-of-8  crossing  in  the  joint.  It  is  ingenious,  but  in 
view  of  the  good  result  of  the  ordinary  operation,  is  probably  superfluous.  I  have 
found  the  simple  suture  perfectly  satisfactory.  (Hopkins,  Ann.  Surg.,  1902,  xxxv, 
650.) 
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there  is  complaint  of  some  weakness  in  the  arm,  especially  on  lifting  with 
the  hand,  and  this  weakness  does  not  seem  to  improve  with  time. 
There  remains  a  certain  laxity  of  the  joint,  though  with  a  displacement 
of  not  over  3^  inch.  For  ordinary  use  the  joint  is  perfectly  serviceable. 
Under  the  pressure  of  heavy  lifting  or  strain  the  separation  tends  to 
increase  gradually  for  some  months,  and  there  is  apt  to  be  decided  loss 
of  lifting  strength  with  some  tenderness. 

In  case  the  coracoid  Hgaments  are  torn,  the  separation  is  great  at 
the  start  and  remains  great,  and  the  deformity  is  very  considerable,  as 
is  also  the  loss  of  working  power.  In  two  such  cases  observed  months 
after  injury  there  was  also  marked  limitation  of  motion.  To  some  extent 
passive  motion  was  limited,  but  more  particularly  there  was  inability 
to  raise  the  arm  much  above  the  horizontal,  due  to  loss  of  all  effective 
muscle  attachments.  In  one  of  these  cases  the  disability  for  many 
months  after  the  injury  was  such  as  to  prevent  any  but  very  light 
work,  and  the  patient  stated  that  he  was  unable  to  do  even  light  work 
with  anv  handiness  or  comfort. 

The  results  o})tained  by  operation  are  distinctly  good.  Practically, 
a  normal  shoulder  results,  with  all  the  motion  necessary  to  this  joint.* 
Even  wliere  wire  is  used,  it  does  not  give  rise  to  any  trou})le.  There  is 
no  danger  save  the  slight  one  of  sepsis. t 

FRACTURE  OF  CLAVICLE,  OUTER  END 

Fracture  of  tlie  outer  part  of  the  clavicle  internal  to  the  ligaments 
differs  in  no  essential  from  a  break  at  the  usual  point.  (See  Figs. 
110  and  111.)  When  we  come  to  breaks  in  the  outer  end  among  the  liga- 
ments, the  matter  is  very  different.  (See  Fig.  112.)  There  can  no 
longer  be  any  free  displacement  of  the  inner  fragment  upward;  the 
fractured  (*nds  necessarily  remain  pretty  nearly  in  contact,  and  the 
deformity  must  be  confined  U)  a  bending — a  ''hinge''  displacement. 

As  a  rule,  tlie  fracture  results  from  a  fall  or  from  a  blow  striking  the 
outer  end  of  the  bone  from  above.  Consequently,  the  displacement 
tends  to  be  of  the  outer  fragment  downward.  If  there  is  no  original 
displacement,  the  weight  of  the  arm  alone  tends  to  displace  it  in  this 
way.  In  one  case  alone  have  I  seen  the  reverse  direction  of  displace- 
ment before  reduction. J  It  is  doubtful  if  actual  impaction  is  ever 
present,  but  often  tliere  is  no  mobility  or  crepitus  elicited  by  an}^  reason- 
able handling. 

*Th('  normal  range  is  very  .sliglit — tlie  clavicle  is  very  movable,  but  the  scapula 
moves  with  it  always. 

tl  have  had  the  chance  to  keep  track  of  one  case  operated  on  by  a  man  not  a 
surjicon,  in  wliich  there  was  a  lively  sepsis,  but  even  here  the  end-result  was  not 
ankylosis,  but  a  good  joint  with  sufficient  movement. 

J  See  Fig.  114.  This  fracture  resuhed  from  a  fall  in  which  the  blow  was  received 
— :ls  sliown  by  cimtusiim  and  abntsion — at  a  point  internal  to  the  fracture. 
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The  displacement  is  limited — it  involves,  even  for  slight  displace- 
ment, a  considerable  rotation  of  the  scapula,  which  is  limited  by  the 
strong  muscles  that  hold  the  bone  in 
place.     (Compare  Fig.  106.) 

As  a  result  of  direct  violence,  or  as 
a  complication  of  the  acromioclavicular 
luxation,  there  may  be  a  break  or  chip- 


ping into  or  close  to  the  joint.'  Here  the  displacement  either  is  that  of 
the  luxation,  or  it  will  closely  resemble  such  luxation,  distinguishable 
from  it  only  by  slight  difference  in  position  of  the  deformity  and  by  the 
presence  of  crepitus  on  re<luction. 
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Diagnosis. — Diagnosis  depends  on  local  tendemesfi,  on  bone  thick- 
ening, on  swelling,  with  some,  though  not  much,  deformity  at  a  point 
^  to  1  inch  internal  to  the  joint,  and  on  the  crepitus  sometimes  obtain- 
able by  rotating  the  scapula  (by  lifting  the 
arm,  etc.;  see  Fig.  115),  or  by  shoving  the 
arm  up. 

Ordinarily,  the  local  tenderness  and  eccby- 
mosis  are  the  basis  of  diagnosis. 

Treatment.— 'Reduction  is  by  manipulation 
and  by  shoving  the  arm  upward,  or  by  lever- 
age.    (See  Fig.  116.) 


After-treatment  i>  .is  Inr  t>riliii:ii'> 
■  in  ^;ipi>,irt  m  l!if  oriliiiarv  :i|ip;ir:itii: 
:ivi<:o.  'i",H  ivtiiition  in  :ipp;ir:itiis  is  o; 


'  It  'n  li  oi'l  :i  V  i  I'll  I  a  r  tli  elocat  ion, 
I-  ii!H-turt>  of  tho  shaft  of  the 
r  than  with  luxation.     Often 


FRACTURE   OF  CLAVICLE,    OUTER   END 


141 


simple  firm  strapping  with  adhesive  plaster  to  steady  the  fragments 
and  a  firm  sling  will  be  enough.  (See  Fig.  120.)  Retention  in  apparatus 
ia  not  necessary  after  two  or  three  weeks  Use  of  the  arm  will  of  course, 
be  postponed  a  httle  longer 

(In  the  exceptional  case  above  noted  with  upuard  displacement  the 


>t  du  the  work. 


most  comfortable  and  apparently  efficient  treatment  was  to  drag  the 
arm  downward  and  supplement  the  weight  of  the  arm  by  tight  strapping 
over  a  pad  on  the  lop  of  the  shoulder  at  the  outer  end.  The  result  was 
functionally  perfect,  without  visible  deformity.) 


Fijc.  120.— Adhesive  plu'Xpr  Id  siva.lv  the  frB«men1<,  and  ■  strona  sliiiK.  sppLiF<l  sn  ni  to  lift 
and  liBid  Ibe  entire  weicht  ut  the  urn.     This  makes  a  ver)  efficient  drPMinn  in  mtui  casea  if  iiroperiy 

Results. — The  results  are  good,  even  if  deformity  is  not  reduced 
perfectly.  There  is  apt  to  be  a  good  deal  of  stiffness  for  a  time,  but 
in  ordinary  normal  patients  this  entirely  wears  off  and  free  motion  and 
strength  return. 
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SEPARATION  OF  THE  EPIPHYSES  OF  THE  CLAVICLE 
The  epiphysis  of  tho  inner  end  (a  mere  plate  of  cartilage)  begins  to 
ossify  at  alwut  eighteen  years,  and  unites  at  from  twenty-two  to 
twenty-five.  Poland  cites  seven  cases  of  its  alleged  separation,  some 
of  them  distinctly  doubtful.  The  lesion  is  to  be  handled  like  a  frac- 
ture of  the  inner  end. 

At  the  outer  end  there  is  no  point  of  ossification,  but  there  is  in 
children  a  cartilaginous  end  that  may  be  torn  loos<'. 

I  have  met  with  but  one  case,  the  result  of  quick  delivery  by  podalio 
version  in  a  case  of  eclampsia.  The  case  when  I  first  saw  it,  at  two 
weeks,  presented  a  condition  curiously  similar  to  that  of  the  complete 


dislocations  isce  Fipi^.  100,  101).  with  the  proxiTnal  end  drawn  high  up 
into  the  neck,  almost  parallel  to  the  tense  steniomastoid  muscle. 
Only  the  square,  blunt  end  and  the  site  of  injury  spoke  for  epiphyseal 
separation  rather  than  fracture. 

Massage  and  persistent  traction  by  an  eHicient  nurse  brought  the 
fragment  near  where  it  belonged— to  a  point  where  patis  and  strapping 
could  be  borne  without  a  slough,  and  uriimi  took  place  with  little  de- 
fonnity.     After  six  nmnlhs  there  w;is  mi  di^forniity. 


CHAPTER  XI 

THE  SCAPULA 

LUXAnON  BACKWARD 

Dislocation  of  the  scapula  must  obviously  be  a  change  of  relation 
between  shoulder-blade  and  chest,  with  or  without  damage  to  the  chest, 
for  dislocations  between  scapula  and  clavicle  are  classified  as  dislocations 
of  the  clavicle.  There  are  no  ligamentous  connections  between  chest 
and  scapula;  therefore  any  scapular  luxation  must  be  from  a  caving-in 
of  the  chest  or  from  a  change  in  relation  between 
scapula  and  muscles.  Such  a  condition  as  the 
latter  is  not  ordinarily  recognized,  but  I  believe 
it  to  exist.*  I  have  seen  no  case  recognized  as 
such,  but  have  had  the  opportunity  of  readmg 
over  the  detailed  case-records  of  a  curious  sericb 
of  cases  that  fell  into  the  hands  of  a  friend  of 
mine.t  The  diagnosis  seems  justified  by  the 
results  obtained  in  his  cases. 

The  lesion  seems  to  be  a  slipping  of  the  edge 
of  the  latissimus  dorsi  inward  under  the  angle  of 
the  scapula,  between  it  and  the  thorax.  (See 
Fig.  122.) 

It  occurs,  it  would  appear,  from  extreme  up- 
ward traction  of  the  arm  during  muscular  cff  rt  i,  "^^  'i  ~Th  ' 
In  one  of  the  cases  a  man  tried  to  save  him  elf  mus  dorsi  i«s  unrf  he 
from  a  fall  by  grabbing  at  a  plank  as  he  fell  Tn  "i"  '  '^"'""^ 
In  another  the  attempt  was  to  hold  a  rearmg 
horse  as  he  rose;  the  third  was  a  sparring  accident  All  the  case 
were  first  seen  after  a  week  or  more,  during  which  time  there  had  1  een 
no  tendency  to  improvement. 

All  were  characterized  by  inability  to  lift  or  abduct  the  arm  Iteyond 
a  very  slight  range.  In  all  there  was  prominence  of  the  scapular  angle 
below,  as  in  the  ca.se  of  "angel-wing"  paralysis. 

In  this  scries  extreme  backward  position  of  the  shoulders,  maintained 
by  a  figure-of-8  bandage,  very  quickly  led  to  permanent  cure,  apparently 
by  self- reduction  of  the  deformity  through  slipping  of  the  muscle  (held 

•The  relations  of  the  roniiition  to  lip  ilfweriixKl  lo  (lie  apparcnlly  unpiplai liable 
imalic  "pantlysf^  of  the  serrnlus  mngnus"  (af^t.'optetl  by  nciiroloplisls)  is  Aitfuea- 
■    I  have  not  yet  been  abln  to  invcstigiitc  tlic  mutter, 
tDr,  David  Mdntirp,  of  Dorfliestpr.  .Miiss. 
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relaxed)  into  its  proper  place.    In  all  these  cases  recovery  was  prompt 
and  complete. 

INWARD  LUXATION 

The  only  class  of  luxation  cases  besides  that  just  noted  is  that  of 
** inward"  luxation,  cases  in  which  the  scapula  is  displaced  inward  into 
a  gap  produced  by  rib  fracture.  I  have  seen  two  such  cases  only,  and 
have  not  chanced  on  any  literature  that  contributes  to  knowledge  of 
lesions  or  treatment. 

In  these  cases  there  was  an  extensive  rib  smashing — a  fracture  of 
several  ribs.  In  one  case  posterior  luxation  of  the  ribs  at  the  costo- 
chondral  joints  was  combined  with  fractures  of  the  same  ribs  near  the 
**  angle  "  of  the  ribs  behind :  the  scapula  was  less  prominent  than  normal 
atjthe  side  and  back.  That  was  all.  The  patient  recovered  without 
symptoms  referable  to  this  lesion. 

The  second  case  showed  a  scapula  apparently  driven  into  the  chest 
through  a  space  furnished  by  tlic  caving-in  of  ribs  between  anterior  and 
posterior  fractures.     There  were  no  symptoms  characterizing  this  injury. 

The  patient  died  from  alcoholism  plus  trauma, 
and  neither  skiagraph  nor  autopsy  was  obtained. 
Save  for  support  of  the  arm,  after  outward 
traction  on  the  whole  slioulder-girdle  I  see  nothing 
that  can  be  done  in  these  cases. 


CONGENITAL  LUXATION  OF  SCAPULA 

There  is  a  congenital  "luxation"  of  the  scapula 
Fi«.  123.— Congenital    (Hochstand  der  Scapula  of  the  Germans),  but  it 
IheVight.  ''^   '''''^"**'  ""   i«  ^^^^^  lik^b^  to  be  confused  with   any  traumatic 

condition.  The  position  of  the  scapula,  its  articu- 
lation ^v^th  the  (usually  present)  superfluous  rib,  etc.,  may  be  under- 
stood from  Fig.  123.  Marked  improvement  in  position  and  mobility 
is  secured  by  operation  on  these  eases. 


FRACTURE  OF  THE  ** SURGICAL  NECK"  OF  THE  SCAPULA 

This  form  is  described  in  the  older  l)ooks  with  particularity;*  in 
modern  literature  I  liave  not  met  it,  nor  do  I  know  anything  of  it  clini- 
cally. It  is  supposed  to  be  characterized  clinically  by  the  usual  pain 
and  disability  of  injuries  in  this  region,  but  especially  by  the  presence  of 
a  downward  dropping  of  the  whole  arm  (plus  the  glenoid   fragment), 

*  Astlcy  (>)oiKT  says,  Iiowcvct  Caftcr  ho  liad  dissecteil  two  ctiscs  in  which  he 
lijul  riKulc  this  diiiKiiosis  tlmt  proved  to  bo  fracturos  of  tlio  anatomic  neck  of  the 
hunionis),  "1  nm.st  confess  tliat  I  now  doubt  tlio  very  fnK|uent  occurrence  of  frac- 
ture of  the  oorvix  soapuhe."  (*'  Lectures,"  third  American  ed.,  p.  236.)  As  he  origi- 
nated the  usually  accepted  description,  I  think  we  may  accept  this  as  a  retraction. 
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reducible  with  crepitus  by  upward  pressure  at  the  elbow,  but  reproducing 
itself  on  withdrawal  of  such  upward  pressure. 

There  would  seem  a  chance  of  confusion  with  acromioclavicular 
luxation,  or  with  the  downward  drop  seen  in  old  deltoid  paralyses  after 
reduction  of  luxations,  but  neither  of  these  should  give  crepitus,  save 
the  soft  crepitus  of  secondary  arthritis. 

The  i-ray  should  l>e  decisive  in  case  of  doubt.* 

Poland  reports  a  unique  case,  due  to  crushing,  of  separation  of  the 
whole  epiphysis  in  a  child.  The  epiphysis  of  the  articular  head  in- 
cludes more  than  the  glenoid  neck,  but,   according  to  most  authori- 


Fi(.  124.— Fraclure  of  thf 


ties,  not  so  much  as  Poland  figures.  His  data  are  from  an  autopsy 
specimen,  however,  and  no  doubt  in  this  case  coracoid  and  acro- 
mial base  did  belong  to  the  epiphysis,  contrary  to  the  rule.  (Sec 
Fig.  125.) 

Treatment.— The  problem  is  nearly  that  met  with  in  acromioclavic- 
ular dislocations;  we  must  support  the  whole  arm  and  get  counter- 
pressure  from  above  on  the  clavicle.  The  apparatus  used  in  the  clavicle 
luxation  is  obviously  that  indicated  here. 
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V\g.  I'J.'). — Sej)- 
aratioii  of  tht*  bcapiihir 
»*pipl>ys<is  as  a  wholo 
(skrti'h  from  l'olan<.l't) 
njciiri't.  a.  Acromion; 
h.  rorai'oiil  I'jii pilosis. 


Fig.  120. — lCpiphys<»s 
of  the  rorat'oid,  coinpl^^^'. 
but  not  important. 
iSketrhod  from  Polaiiil's 
I'i^.  24  after  Hani  I  taut  I 
and  Hctiault  K 


FRACTURE  OF  THE  CORACOJD  PROCESS 

The  existence  of  this  fracture  is  amply  attested,  but,  save  as  it 
occurs  as  a  compHcation  of  luxation  (where  it  is  unimportant),  we  know^ 
almost  nothing  about  it. 

Personally  I  know  of  onh'  one  uncomplicated  case,  well  shown  by  an 

excellent  x-ray,  now  lost,  in 
which  no  definite  signs  could 
be  elicited  even  directly  after 
the  injury;  the  local  sensitive- 
ness was  gone  within  a  week, 
and  soon  after  this  the  slight 
disability  began  to  wear  off. 

For  diagnosis,  apart  from 
the  j-ra\'  we  have  only  local- 
ized tenderness,  ecchymosis, 
and  the  possible  palpation  of 
a  movable  fragment  to  go  on. 
Theoretically,  we  should  get 
pain  on  resisted  flexion  at  the 
elbow  and  on  active  supination,  owing  to  the  fact  of  the  origin  of 
the  short  head  of  the  l)iceps  from  this  process. 

Th(»  treatment  is  ol)vi()Usly  one?  of  simple  fixation  of  shoulder  and 
arm  with  the  elbow  at  a  rij^ht  angle.  Union  seems  to  be  by  bone,  at 
least  as  a  rule.     No  i)ermanent  ill  n^sults  are  on  record. 

FRACTURE  OF  THE  GLENOID  CAVITY 

This  is  rare,  ('xc'e|)t  as  an  incident  of  shoulder  luxation.  The  anterior 
edp'  is  tiiat  most  ofttMi  chipjn'd  olT.  Such  cliip|)ing  is  reputed  a  common 
reason  for  HMMirn^nee  of  anterior  dislocations,  and  has  been  invoked  as 
eausi'  in  the  |)erman(Mit  luxations  rou^lily  elass(Hl  as  congenital.* 

Save  for  the  ready  reluxation  of  tin*  reduced  head  and  occasional 
ere|)ilus,  we  have  no  sij^ns  for  diaji;nosis.  Without  luxation  the  only 
ease  of  my  own  I  was  cwr  sure  of  was  discovered  by  accident  during 
an  arthrotomy.  I  know  only  ont*  other.  dis<*ovenMl  unexpectedly  by 
the  .r-ray.  The  treatment  is  fixation,  of  course,  with  support  of 
tlu*  arm. 

'V\\r  results,  s.'ive  for  the  possible  tiMuleney  to  n»currence  of  disloca- 
tion, seem  to  lu^  perfectly  jijood,  and  >uch  recurrence,  due  to  this  lesion, 
siMMUs  ran\  :it  wor>t . 


*  \\   \u:\\  \\rrr  Im«  /»(»»/  rau>«\  l»ut  soinr  surli  I'list's  ;irc  ol»vioiisly  vlue  to  primary 

«ltMrrt'i  of  ilr\rlnpinrut.  t>lI»iM>  («»  oI»lrtiU'  p:ii:ily.si»s.  ctr. 
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FRACTURE  OF  THE  ACROMION 

Fracture  of  the  acromion  is  often  diagnosed,  but  the  accident  is,  in 
fact,  rather  rare.  The  cause  seems  to  be  direct  violence  always,  except 
where  the  fracture  complicates  luxation.  The  disability  is  not  complete, 
but  nearly  so. 

The  diagnosis  rests  on  external  marks  and  on  localized  tenderness, 
hence  there  is  great  chance  of  error.  Rarely  we  may  find  crepitus, 
mobility,  or  obvious  deformity. 

Any  deformity  is  in  the  direction  of  a  dropping  downward  of  the 
acromion.     It  apparently  is  rarely  more  than  slight. 

The  question  has  often  been  raised  as  to  whether  apparent  injuries 
in  this  region,  shown  by  mobility  or  by  the  x-ray,  may  not  rest  on  separate 
ossification-centers  rather  than  on  trauma  as  the  ultimate  cause.  There 
is,  in  fact,  an  epiphysis  here,  and  it  unites  late.*  (See  Figs.  127  and 
128.) 


Fig.  127. — Epiphysis  of  the  acromion. 
The  dotted  lines  show  the  varvinK  site 
of  the  epiphyseal  line.  The  dark  shadeci 
area  is  the  joint  surface  with  which  the 
clavicle  articulates. 


Fig.  128. — Right  scapula  from  above  and 
behind:  a.  Epiphysis  of  acromion;  6,  epiphysis  of 
coracoid  process:  r,  epiphysis  of  glenoid  cavity  (from 
specimen  in  the  Warren  Museum). 


All  we  can  say  is  that  the  ordinary  signs  of  trauma  ordinarily  mean 
trauma;  if  the  x-ray  shows  apparent  separation  without  these  signs,  it 
is  of  no  consequence;  if  sharply  localized  soreness,  ecchymosis,  pain 
on  motion,  and  crepitus  are  present,  with  apparent  separation  or 
loosening  of  the  acromion,  it  is  of  very  little  consequence  whether  this 
separation   be  a  fracture  or  a  traumatic  separation  of  an  epiphysis. 

In  a  series  of  cases  diagnosed  by  house-surgeons  and  others  as 
acromial  fracture,  I  am  bound  to  say  I  have  found  various  other 
injuries,  but  never  signs  of  either  fracture  or  separation  of  the  acromion. 
Most  of  them  were  clavicle  fracture  or  acromioclavicular  dislocation. 

Perhaps  it  is  fair  to  say  that  soreness  over  the  acromion  following 
trauma  proves  nothing  as  to  bone  damage,  unless  supported  by  other 
signs  of  such  damage,  and  that  luxation  and  fracture  of  the  outer  end 

*  Poland,  Traum.  Seps.  of  Epiphyses,  p.  153,  gives  a  cut  of  specimens  show- 
ing such  (permanent?)  separations. 
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of  the  clavicle  both  give  similar  pictures  and  are  both  far  commoner 
than  the  acromial  injury. 

Treatment. — In  case  we  have  either  acromial  fracture  or  epiphyseal 
separation,  the  indications  for  treatment  are  the  same,  viz.,  immobili- 
zation and  support  of  the  elbow  to  relieve  traction  through  the  muscles, 
and  consequent  displacement  due  to  the  weight  of  the  arm.  In  other 
words,  we  have*  here  a  problem  of  support  and  fixation  exactly  equiva- 
lent to  that  in  acromioclavicular  luxation.  We  are  to  use  the  same 
reduction  and  the  same  apparatus,  applied  for  about  the  same  length 
of  time. 

Results. — I  have  so  far  not  learned  of  any  case  of  acromial  fracture, 
or  alleged  acromial  fra(*ture,  in  which  any  permanent  disability  has 
resulted.  It  is  allegcMl  that  the  acromial  fractures  may  unite  by  fibrous 
tissue  only.  Probably  fibrous  union  in  this  region,  given  a  close  ap- 
l)roximati()n.  would  be  about  as  serviceable  as  union  l)y  bone. 


FRACTURE  OF  THE  SPINE  OF  THE  SCAPULA 

This  is  not  a  very  rare  accident.  It  may  l)e  merely  a  smashing  of 
the  edge,  or  may  rarely  run  through,  so  as  to  separate  the  whole  base 
from  which  the  acromion  springs.  It  occurs,  usually,  if  not  always,  as 
a  result  of  direct  violence. 

Diagnosis  presents  dilhculty  only  because  of  the  usual  presence  of 
much  swelling. 

The  diagnosis  dej^ends  on  an  inttTruption  of  the  easily  palpable  line 
of  the  scai)ular  spine,  with  occa.Monally  a  palpabh*  mobihty,  on  local 
temlerness  an<l  thickening,  on  crepitus,  and  on  reflex  spasm  of  the 
shoulder  muscles. 

Treatment.  The  treatment  is  one  of  fixation  only.  The  deformity 
is  slight ;  the  healing  is  by  bont^  callus,  and  the  chance  of  later  trouble 
is  slight . 

Ai)paratus  to  be  applied  is  only  the  usual  firm  sling  and  circular,  for 
support  of  till*  weight  of  the  arm  and  for  innnobilization. 

Results.  -  Save  for  one  case  of  delayed,  but  eventually  solid,  union, 
I  have  seen  no  serious  danuige  from  this  fracture.  The  local  deformity 
which  may  remain  is  of  no  consetjuenct*  and  there  is  no  permanent 
disabilitv. 

FRACTURE  OF  THE  BODY  OF  THE  SCAPULA 

This  lesion  results  ahvavs  from  a  dinM-t  blow  usuallv  fri)m  a  heavy 
fall  on  the  back.  It  is  less  rare  than  would  W  supposed  from  the  account 
given  in  text-books.  In  a  limited  ex|>erience  I  have  met  with  at  least 
10  cases.  m«.>re  than  my  cases  oi  any  other  scapular  fracture. 

The  lesion  is  a  break.  moiH*  or  less  accuratt^lv  transverse,  across  the 
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scapular  i)ody  helow  the  spine.  There  may  be  some  eomminution  nf 
fragmeuts.  In  one  case  oliserved  there  was  a  green-stick  fracture 
convex  forward,  with  the  lower  end  of  the  scapula  sharply  pro- 
jecting,* 

Diagnosis. — The  diagnosis  is  not  always  easy,  for  there  is,  as  a  rule, 
much  hematoma,  more  or  less  limited  by  fascite,  and,  therefore,  tense 
and  hard.  Every  case  of  marked  hematoma  and  tenderness  limited 
to  the  region  of  the  shoulder-blade  is  suspicious.  The  disability  of  the 
arm  is  nearly,  if  not  quite,  complete.  Lifting  or  sharp  abduction  of  the 
arm  gives  sharp  pain.  It  is  sometimes  possible  to  feel  the  break  in 
the  line  of  the  vertebral  pdge  of  the  shoulder-blade,  and,  by  grasping  the 


1^ 

^^1  bone  as  shown  in  Fig.  1 31 ,  it  is  usually  possible  to  appreciate  the  presence 

^^H  of  some  lateral  mobility,  and  sometimes  crepitus  is  obtainable. 
^^M  There  is  shortening  of  the  bone  measured  from  the  spine  (point  x 

^H  Fig,  135,  is  usually  palpable}  to  the  angle,  but,  owing  to  swelling,  this 

^^M  measurement  is  hard  to  get  accurately. 

^^M  Treatment. — It  would  be  desirable  to  prevent  the  overlapping  of 

^^^^  the  fragments  or  reduce  its  extent,  but  I  know  of  no  way.     Fortunately, 

^^H  the  overlap  is  very  slight.     The  actual  treatment  used  i 


3  to  strap  the 


a  boy  of  about  Ion  yeare;  he  Ml  out  of  an  (ipple  tree  on 
ilucing  the  disphicemenl.  the  frncture  iv»s  rendered  conipleie, 
usual  treatment  was,  as  is  usual,  complete  and  unevenlful. 
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scapula  down  with  adliosivp  plaster  with  the  sliouJder  carried  back  to 
relax  all  mu.'^cU's,  atul  then  to  i^^uppurt  the  arm  in  a  sling  and  confiiie  it 


rrvj>i1  ud  uv  uMrriftJ- 

with  a  swathe.     Absohito  immuhilixation  will  not  be  needed  for  more 
than  three  wcn^ks,  as  call iis-forniat ion  is  prompt. 

In  all  the  cases  I  know  of*  the  end-result  has  been  excellent — prac- 
tically perfect,  despite  slijtht  persistent  shortening;  and  overlap.f 

*  Snvfr  in  iini'  i-ane.  n-lien-  there  w:iti  ii  Tiieilii'ulitEal  intenvl,  witli  obvioujly fraudu- 
lent claime  (if  [Kiins  lien-  unil  elwwliere. 

■t  The  bone  is  liiTi'  thin.  ;iiiil  Ihr  uvcrliip.  ilieref 
n  of  till'  scapula  to  the  ehesi,  over  wliieh  ii 


CHAPTER  XII 
THE  SHOULDER 

LANDMARKS 

The  landmarks  of  the  shoulder  are  five: 

1.  The  acromion. 

2.  The  spur  of  the  clavicle. 

3.  The  coracoid  process. 

i.  The  most  prominent  part  of  the  spine  of  the  scapula,  the  spur  of 
the  acromion. 

5,  The  head  of  the  humerus. 

The  acromion  as  a  landmark  is  obvious  in  the  most  muscular  or 


even  in  the  fattest  shoulder.  Its  relative  prominence  is  dependent  on 
its  relation  to  the  tuberosities  of  the  humerus.  Even  in  case  there  is 
much  swelling  or  much  deltoid  wasting,  there  is  little  difficulty  in  pal- 
pating— and  accurately — the  relation  of  these  two  prominences. 

If  the  tuberosities  are  not  in  place  on  this  test,  we  must  discrimi- 
nate as  to  the  direction  of  displacement.  Displacement  forward  and 
inward  means  either  luxation  at  the  joint  or  fracture  near  the  head. 
Great  displacement  means  luxation,  with  or  without  fracture. 
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If,  as  rarely  happens  in  thin  subjects,  we  can  palpate  the  glenoid 
cavity  or  its  edge,  there  is  no  doubt  as  to  the  presence  of  luxation. 

Clavicle  Spur. — The  spur  that  exists  on  the 

^— -<^'— '  "^j-.^^.^^  clavicle  in  a  certain  proportion  of  persons  is 
[C^  /->  ^  ^D)  sometimes  a  valuable  confirmatory  landmark 
V^^^cTyt  ^^^/^(>    when  there  is  any  trouble  finding  the  acromion 

'"■ or  the  scapular  spine. 

Bhowi^nS'  iii^biiljli^'^'ih"  ^^^  situation  is  evident  enough  from  Fig.  136, 

"SSk'''  Tbe  Iri'noili  '"bvu*         "^^^  cofacold  pFocess  IS  definitely  palpable 
(iLc«  H  much  fotwani  m  oui-    in  tlic  normal  individual  by  the  method  shown 
in  Fig,  134. 
If  it  cannot  be  felt  in  this  way,  the  chances  arc  there  is  serious 
disturbance  of  relationw,  though  much 
fat  or  much  swelling  may  rarely  inter- 


fere. In  disloeatioti  forwnni  it  iw  us  [| 
eoid.  If  the  humeral  head  hes  sd  close  that 
the  coracoid  cannot  be  felt  as  a  scjiaralc 
prt)mim'nce,  tlie  presence  uf  (iislocatinn  is 
alnic);st  certain.  Fradures  iif  the  C()raf<iicl 
are  vastly  rare,  and  even  when  they  oi'cur, 
appreciable  displacement  of  the  coracoid  is 
improbable. 

The  spur  of  the  acromion  lies  behind 
the  prominent  external  portion.  It  is  an 
angle  rather  than  a  process;  its  relation  to 

the  bone  is  shown  in  Fig.  135;  its  e.xter-     j--.u„«  - ,, 

nal  r<'lations,  in  Fig.  i;i7.     It  is  constant,     «>i'i,  /h«'acn.'i'i^ 

though  varying,  as  do  other  sueli  spurs,  in     '"""'■ 

its  prominence.     lieing  subeutanemis,  it  is  readily  found 


SHOULDER   LUXATION 


The  head  of  the  humerus  is  readily  palpable  as  a  rounded  mass. 
(See  Fig.   138.)      Usually  the  c 
trast   between   the  prominence   of 


the  greater  tuberosity  and  the  groove  tor  the  biceps   may  be  made 
palpable  by  rotating  the  arm. 


Shoulder  Luxation 

This  is  the  commonest  of  the  major  luxations^perhapw  the  com- 
monest of  all  luxations.  It  is  rare  in  the  first  two  decades  of  life;  very 
rare  in  small  children.  Much  ingenuity  has  been  spent  (wasted,  per- 
haps we  may  say)  in  the  minute  subdivision  of  possible  types  of  shoulder 
luxation.  Not  less  than  15*  types  have  been  named,  with  much  con- 
fusion of  definition.  It  is  for  us  to  consider  what  types  are  clinically 
distinguishable,  and,  further,  to  consider  how  far  this  <liseri  mi  nation  of 
types  may  affect  intelligent  treatment  or  prognosis. 

Considered  from  this  extremely  practical  point  of  view  we  have: 
Anterior  luxations;  luxations  downward;  luxations  backward;  with  the 
vastly  infrequent  cases  of  luxation  up  and  forward,  of  luxations  far 
downward  (luxatio  erecta),  of  luxations  in  which  the  humerus  is  driven 

'Subcoracoid,  intracoracoid,  subclavicular,  xuprainraroicl,  subglenoid,  axillary, 
aupraglenoid,  luxatio  erecta,  retroglenoid  superior  and  inferior,  subacromial,  retro- 
axillary,  subspinous,  iotrathoracic,  subtricipital.  These  are  all  descriptive  names 
that  have  been  lued,  several  of  them  synonymous,  several  as  to  which  no  man  may 
say  exactly  what  they  mean. 
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through  the  chcst-wall,  and  of  the  luxation?  complicated  ^vith,  or  per- 
il aps   j)oMsi!»lc   only    in    conncc- 
tiun   witli,   fractures  of  various 
sorts.* 


C^ 


r\ 


<\Vurmi  M<i<F.iiu.  H|»'imi-ii 


BliMi.H.1  ':iii.i  jii-i"  in  from  ot   it  (.-ifl^r  n  ptiWe  bv 
>1i>linuen>->.     Ol.l  !-ub.v,raroi,l  hixaliim,  unre.luw.). 


^"^. 


FORWARD  LUXATIONS 

Thcs..  inrliidr  the  suhcoracoid  and  those  foniif!  variously  called  intra- 
I'dtacdid  or  f^iilx-lavicular.  Kar  and  away  the  niost  common  type  is 
that  called  sulicoraciid.  and  tliis  will  l.c  dc^crihcd  as  the  Uj}»ca\  lesion. 
It  .■.insists  of  a  .lis|.ia.'i'Tiifiil  ..f  lla-  licad  of  Ihc  Inniierus  forward  ami 
inward,  t.i  a  imini  licl.nv  and  jnst  .■xternal  to  th.'  corai'oiil  ]>roceas,  from 
which  process  ii  is,-c|iarali'd  liy  t  lie  suliscapnlaris  innsclc  or  its  remnants. 

Etiology.     Suhcoracciid  di>lniatLim  residts.  so  far  as  we  may  deter- 


..U,l|,l,.. 


mi  li 


il  fr;i<-l 


FORWARD    LUXATIONS  155 

mine,  from  forced  abduction,  from  a  blow  on  the  rear  and  outer  side  of 
the  shoulder,  or  from  forced  inward  rotation.  Muscular  contraction 
undoubtedly  plays  a  part,  and  may  perhaps  be  the  sole  cause  of  disloca- 
tion. 

The  academic  theory  has  been  that  forced  abduction,  with  leverage 
across  the  acromion  as  fulcrum,  is  the  common  cause.  This  I  take  the 
liberty  to  doubt,  first,  because  the  acromial  region  rarely  shows  even  local 
tenderness;  second,  because  all  abduction  subcoracoid  luxations  seem 
to  occur  under  conditions  of  strong  muscular  contraction;  tense  ad- 
ductor muscles  seem  much  more  likely  than  the  bone  to  be  the  usual 
fulcrum.  With  forced  abduction  we  may  have  three  points  that  may 
act  as  the  fulcrum:  (a)  the  acromion;  (6)  the  coracohumeral  liga- 
ment; (c)  the  tendons  of  the  contracted  pectoralis  major  and  the 
latissimus  dorsi. 

It  would  be  folly  to  try  to  determine  this  matter  exactly. 

It  is  perhaps  fair  to  say  that  my  experience  of  clinical  histories  as 
given  leads  me  to  infer  that  the  fulcrum  point  furnished  by  the  adductor 
muscles  has  not  been  given  fair  weight.* 

So,  too,  in  the  luxations  occurring  from  sudden  forcible  inward 
rotation,  inflicted,  for  instance,  in  foot-ball  or  in  sparring,  there  can 
hardly  be  any  other  than  a  muscular  fulcrum. 

Whatever  view  we  take  of  the  detailed  mechanism,  we  find,  in  fact, 
that  the  case  histories  show  the  cause  to  be  either  forced  abduction  or  a 
blow  on  the  shoulder,  occurring  with  about  equal  frequency ;  luxation  by 
inward  rotation,  while  it  does  occur,  is  rather  rare. 

Lesions. — There  have  been  a  good  many  autopsies,  and  the  joint 
lesions  found  are  constant  in  the  main.  The  rent  in  the  capsule  lies 
constantly  on  the  anterior  inner  and  lower  aspect  of  the  joint,  between 
the  tendon  of  the  subscapularis  and  that  of  the  triceps.  As  a  rule,  it 
seems  to  be  a  rather  large  tear.  The  capsule  is  torn  from  the  humerus, 
or  near  the  insertion  on  the  humerus,  as  a  rule,  though  tearing  at  the 
glenoid  edge,  chipping  of  the  cartilage  on  this  edge,  or  stripping  up  of 
cartilage  and  of  the  adherent  periosteum  near  this  point  have  been 
found.  The  capsule^  strictly  speaking,  may  not  be  torn  at  all  in  these 
cases. 

The  tendon  of  the  subscapularis  may  be  partly  torn  with  the  capsule, 
or  the  muscle-fibers  may  be  torn  in  the  later  upward  displacement  of 
the  head  caused  by  the  falling  of  the  arm. 

Rupture  of  other  muscles  is  rather  rare,  but  there  may  be  tearing, 
more  or  less  extensive,  of  supraspinatus,  infraspinatus,  teres  minor,  and, 
very  rarely,  of  the  teres  major. 

*  For  instance,  one  of  my  cases  was  that  of  a  young,  muscular  fellow  wlio  jumped 
on  a  moving  street-car,  as  he  had  done  liabitually.  He  had,  however,  underestimated 
the  8f)eed  of  the  car,  and  threw  his  shoulder  out,  though  he  did  not  fall.  There 
was  abduction,  but  an  abduction  certainly  not  extreme  enough  to  act  by  leverage 
over  the  acromion;   we  must  assume  a  muscular  fulcrum. 
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Tearing  of  the  coraeohunicral  ligaments  is  very  rare,  hardly  occurring 
save  in  subclavicular  luxation. 

It  is  T.  Kocher*s  service  to  have  pointed  out  that  this  ligament  is  not 
torn  in  any  ordinary  dislocation;  that  it  usually  determines  the  faulty 
position  and  the  fixation  of  the  limb;  that  it  is  the  key  to  proper  reduc- 
tion mancDuvers  in  most  cases,  and  that  its  relation  to  shoulder  luxations 
is  something  akin  to  that  of  the  Y-ligament  to  hip  dislocations.* 
This  ligament  rises  from  the  base  of  the  coracoid  process  in  two  di- 
verging bands,  one,  the  weaker,  running  to  the  greater  tuberosity; 
the  other,  the  important  one,  running  to  the  lesser  tuberosity,  there  to 
be  inserted  with  the  capsule. 

In  the  ordinary  subcoracoid  form  of  luxation  this  ligament  is  stretched 
taut,  and  it  determines  both  the  close  contact  of  the  head  with  the  an- 
terior scapular  surface  and  the  fixation  of  the  humerus  in  abduction. 

The  ordinary  position  of  the  head  on  the  scapula  is  well  indicated 
by  the  position  of  the  false  socket  in  old  cases  (see  Figs.  139  and  140) ; 
this  is  confirmed  by  dissections  of  recent  cases. 

The  head  in  this  form  of  dislocation  lies  close  under  the  coracoid 
process,  separated  from  it  by  the  subscapularis,  entire  or  torn  on  its 
lower  edge. 

The  head  is  not  far  from  the  joint  edge,  and  in  some  cases  it  lies 
on  the  front  edge  of  the  glenoid  cavity.  In  such  cases  the  capsule  is  less 
torn  than  usual;  in  some  cases  not  torn  at  all,  but  merely  lifted  off  the 
edge  of  the  glenoid,  carrying  the  periosteum  with  it. 

The  cartilaginous  edge,  or  even  the  bony  edge  of  the  front  of  the 
glenoid,  may  be  broke»n  away.  This  gives  little  difficulty  in  reduction, 
but  probably  predisposes  to  recurrence  of  the  dislocation. 

Fractures  of  the  coracoid  or  acromion  are  extremely  rare  complica- 
tions of  anterior  luxation. 

Associated  with  the  displacement  we  may  have  tearing  not  only  of 
subscapular  muscle-fibers,  but  of  othcT  musch^s,  as  noted  above. 

The  long  tendon  of  the  biceps  may  l^e  ruptured  or  it  may  be  dis- 
placed inward. 

Either  tuberosity  of  the  humerus  may  be  torn  off.  The  tearing  off 
of  the  l(»sser  tul)erosity  frees  the  biceps  tcnidon  from  its  groove  and 
slackens  the  tension  of  the  coracohumeral  ligament. 

All  these  complications  may  have  a  bearing  on  future  function  of 
the  arm,  but  have  none  on  reduction,  except  in  ca,se  of  interposition  of 
the  ])ic(^ps  t(MHlon  l)etween  head  and  socket.  Probably  the  adaptation 
of  the  form  of  reduction  to  the  detail  of  these  lesions  will  be  worked  out 
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later,  but  at  present  this  relation  is  not  discovered,  and  our  forms  of 
procedure  take  no  accurate  notice  of  these  details. 

Rarely,  the  axillary  vessels  may  be  torn  by  stretching  over  the 
humeral  head.     (See  under  Complications.) 


3 


Fig.  142. — Attitudes  in  shoulder  injuries:  1,  Clavicle  fracture;  2,  neck  of  humerus;  3,  humerus 

below  the  neck;  4,  subcoracoid:  5,  subglenoid. 

Damage  to  the  nerves  by  direct  pressure  of  the  displaced  head,  by 
nerve-root  traction,  or  by  the  trauma  of  reduction  is  by  no  means 
unusual. 

Symptoms  of  Subcoracoid  Luxation. — The  arm  stands  away  from 
the  side,  and  the  elbow  cannot  be  brought  to  the  side.  All  motions  are 
restricted  and  painful;  the  arm  is  practically  useless. 
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There  is  a  flattening  of  the  shoulder  and  a  hollow  to  be  felt  below  the 
acromion. 

A  fulness  is  to  be  felt  in  front,  just  below  the  eoracoid  process. 
The  head  is  nol  felt  in  the  axilla.  , 

From  behind,  there  is  a  IioUow  below  the  acromion  opponte  the 
glenoid  cavity  (see  Figs.  146,  147),  but  the  edge  of  the  glenoid  is 
rarely  to  l)e  felt. 

The  axis  of  the  humerus,  seen  from  tht;  front,  obviously  runs  too  far 
inward — toward  the  clavicle  (Fig.  142,  3  and  4). 


Thf  l<'riKlii  of  Mil'  iirrii.  nicasurcil  frum  aci'oinion  to  external  condyle, 
is  sli.jhthi  i>,n;><snl. 

TtitTf  is  slmrp  rfslrr<*lion  i>f  '(//  iiioliiins,  limited  not  only  by  pain, 
but  by  mcclianical  clu'i'k.  Musi  sJEiiificuiit  is  th*-  /')*■*•  of  addttction. 
The  cihmc  cmimt  he  hmmjM  !•<  Ifii:  «/'/<■.* 

In  practici-  the  diaKiiiisis  olTcrs  litlie  difficulty  tii  the  practised  eye. 

First,  the  iittilude  is  almost  diaRUostic.  iScc  Flk.  142  and  Figa.  143 
to  147.) 

The  arm  stands  uut  from  the  side  slilHy,  and  cannot  be  brought  in. 

Motion  is  lar)rely  lost. 

*To  be  .il.s„!,,l,li,  cm-UiAv,:  (his  tost  (^li.jiil.l  !«■  piTforim'.l  vviili  the  nnn  in 
imi.li'rjtcoulwanl  ro'lalion.     'I'Ih-  classic-  U-M.  kmmii  as  1)ii)c»s's  lest,  ix  ns  to  the 
II  tlifsicji.',  Willi  the  liitnii  nil  I  he  opjKwite  shoulder. 
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The  axis  of  the  boae  points  wrong. 

There  is  flattening  of  the  shoulder. 

On  palpation  the  humeral  head  is  gone  from  its  normal  site,  and  there 
is  a  mass  to  be  felt  (rotating  with  the 
shaft)  close  to  the  coracoid  process.* 

The  inference  is  obvious.  There 
can  be  confusion  only  with  certain 
fractures  of  the  neck  or  with  fracture 
plus  luxation. 

Treatment. — Today  few  will  dis- 
pute the  preeminence  of  Kocher's 
method  of  reduction  for  most  cases 
of  subcoracoid  type.  This  method 
depends  on  the  tact  that  the  displaced 
head  is  pressed  close  to  the  scapula 
under  the  coracohumeral  ligament, — 
so  close  that  it  cannot  rotate  freely, — 
and  that  it  is  pulled  into  inward  rota- 
tion by  tension  of  the  subscapuiaris. 

If  we  rotate  the  arm  outward,  the 
head  rotates  over  the   glenoid   edge;     Fig'-n— ^"hcoraioMi^iuxaiion  umhor-a 
if  this  rotation  is  done  slowly,  the  sub- 
scapular muscle  is  stretched  and  gradually  ceases  its  resistance.     Dur- 
ing such  rotation  the  head  moves  outward  visibly  (see  Fig.  149),  and 


may  slip  into  the  socket.  If  it  docs  not  move  outward  at  all  with 
outward  rotation,  this  first  niana-uver  is  to  i>e  continueil,  or  repeated, 
before  going  further. 

•Much  has  l)een  written  ns  to  frn-linR  "the  head  of  tlip  lione  in  the  axilla." 
I  have  not  yet  been  ulile  to  feel  the  henci  In  the  a\illa  in  a  subcoracoid  ease.  This 
position  of  the  head  means  a  subgli noid  luxation. 
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The  next  Jiianci-uvcr  is  to  i-arry  the  arm,  still  rotated  out,  forward 

toward  and  acriiss  the  body,  using  the  arch  of  tlie  ribs  in  a  measure  as  a 

fulcrum*  to  lift  th('  head  of  the  humerus,  already  rotated  onto  the  edge 
of  the  cavity,  into  its  place. 
~  The  third  step  is  internal  rota- 

tion, with  the  elbow  in  adduction, 
to  throw  the  head  into  ita  usual 
normal  )X)^ition. 

As  a  rule,  the  head  moves  out- 
irard  during  outward  rotation,  and 
slips  i«  with  adduction.  The  final 
movement  only  restores  the  head 
to  normal  position  after  reduction, 
and  clears  capsular  entanglements. 
One  point  that  I  have  found 
important,  unpublished,  I  think, 
is  the  xlow  execution  of  the  out- 
ward rotation.  This  wears  out  the 
resistance  of  the  suhscapularis  and 
renders  reduction  easier  and  more 
certain,  I  am  accustomed  to  de- 
vote from  two  to  five  minutes  to 
lliis  part  of  the   manceuver,  and 

have  convinced  myself  that  it  is  time  well  spent, 

Kocher'.i  reduction  cfrtuinly  is  the  best  single  routine.     It  is  to  be 

tried  first,  unless  we  wish  to  try  direct  backward  pressure  on  the  head, 

exerted   by   the  thumbs,  with  the 

arm   held   in   moderate  abduction. 

The  last  mameuver  will  suffice  for 

some  casfs.  but  for  many  it  does 

not;  where  it  works  it  is,  iif  course, 

the  Rcntlest  method. 

Koclicr's  method  is  not  violent. 

not  very  painful,  and  may.  in  the 

rule,   be   carried    through    without 

anesthesia.     Properly  done,  with  a 

real  understanding  iif  what  hapi)e»s 

at   tme  erMi   of   tli*-  bone  while  we 

work  at  the  other,  it  almost  invariably  succeeds:  I  have  not  chanced 

t(j  have  it  fail  me  but  twii-e     in  one  case  of  exceptional  mu.'^cle  Spasm, 


if  ilifiiTilieii  n  nioiioQ  of  pure 
!i)jilliil  plani'l  as  the  serond 
:i1  i^  usually  ilonc  :ir  Koc'her's 
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anJ  in  one  case  of  displacement  perhaps  more  nearly  intracoracoid 
than  subcoracoid. 

I  liave  repeatedly  had  it  succeed  after  vain  trial  of  other  methods. 

The  method  carries  no  especial  risks.  I  have  once  seen  the  humerus 
broken  during  the  outward  rotation,  but  this  was  in  a  case  of  some 
weeks'  standing;*  the  accident  has,  however,  occurred  in  fresh  cases, 
and  it  is  well  in  old  people  with  brittle  bones  to  use  some  caution. 

Reduction  with  the  Heel  in  the  Axilla  {Fig.  156). — This  is  the  method 
known  as  Astley  Cooper's,  though  it  antedates  his  time.     For  its  j»er- 


forrnaiicc  the  patient  i^  laid  on  his  back;  the  operator  presses  his 
heel  (without  a  boot)  into  the  axilla,  while  he  pulls  the  arm  outward  at 
right  angles  to  the  body,  and  then  swings  it  down  toward  the  patient's 
Hank,  using  his  heel  as  a  fukTum,     The  operator's  body-weight  gives 


I  have  myst'lf  prwlucoii  one  sui.'h  fracture  in 
t  tlie  brt'ilk  wns  a  cMmplotiim  of  n  fracture  that 
The  type  fractiiri-  no  prfnlui'cci  h  apparently 
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the  puU;  the  swing  of  his  body  gives  the  force  for  leverage.  The  only 
trouble  with  this  reduction  is  that  a  moderately  powerful  man  may 
readily  exert  far  too  much  force.  The  heel  pins  the  soft  parts  against 
the  bone,  and  Heaven  knows  what  damage  may  be  done  to  nerves  and 
vessels  and  to  the  short  muscles,  to  say  nothing  of  the  chance  of  breaking 
the  bone  at  the  surgical  neck.  The  damage  is  greatest,  of  course,  if 
the  attempt  at  reduction  is  unsuccessful.  There  is  no  doubt  that  the 
bone  may  be  reduced  by  this  method,  as  a  rule,  but  it  is  a  method  to  be 
used  with  caution  and  as  a  last  resort,  not  as  a  routine  (Fig.  156). 


Downward  Traction  with  Leverage. — This  is  merely  a  modification  of 
the  last — more  merciful  in  detail.  The  abducted  arm  is  gradually  pulled 
down  on  and  adducted,  while  an  outward  pull  is  exerted  in  the  axilla, 
or  while  the  assistant  pushes  his  <loubled  fist  into  the  axilla  as  a  fulcrum. 
It  is  the  same  leverage  that  is  often  useful  to  correct  displacement  in 
fracture  of  the  surgical  neck.     (See  Fig.  157.) 

Reduction  by  Outward  Traction.- — This  method  belongs  more  particu- 
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larly  to  the  reduction  of  subclavicular  displucenient,  but  may  be  useful 
with  thp  subc<»raeoi(l  type.  It  consists  simply  of  a  traction  outward  on 
the  arm,  with  countert Taction  exerted  by  a  sling  about  the  scapula, 
crossed  under  the  back,  with  the  ends  held  hy  the  assistant  (see  Fig, 
158J,  or  the  operator's  unbooted  heel  in  the  arm-pit  may  be  used  to  give 
count ertract ion  without  heinjc  u^eil  as  a  fulcrum.  Rotation  of  the  ami 
in  or  out  is  here  allowable  and  may  be  u^ful.  Unless  unnecessarily 
great  force  is  used,  there  is  no  objection  to  this  method,  and  it  is  rather 
apt  to  be  se^^■iceable. 

There  are  twn  other  forms  of  appliration  of  this  method — the  first 


i<  ill';  i]]''th(iii  liv  elii>tic  traction;  in  this  ruliber. bantls  or  springs  are 
iqiplitd  I'l  the  br-iit  cIIkav  in  abdiirtiou;  it  is  a  method  in  some  favor  on 
till'  cotitinciit :  the  srcmid  i>  Stini>on'.'?  metlmd  of  putting  the  patient 
i>ri  !i  jiiis-iiip''  fruiru-  orj  a  li;iTriiiK»>k.  :uiil  k'ltiim  the  arm,  weighted  if 
ii.i-d  I"-.  hiiriK  down  thrmmli  the  liairiuiock  \<>  reduce  itself  by  gravity. 
Tin-  -;iiiii'  riicfhitrji^rn  i-;  rcaclilv  secured  bv  using  two  tables,  (See 
Ki-   l.V.t... 

Ili-Uiiili,i.  Ill/  I'/iiniril  Trad  inn.  --This  method,  belonging;  by  right  to 
tin;  <i'nvr]w;ird  luxiilioiis,  and  particularly  to  the  "luxatio  erecta,"  is 
-KinctiiMi-  used  for  the  subcorai'oid  cases  with  success.     It  consists 
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simply  of  traction  directly  upward,  with  counterpressure  from  above 
on  the  scapula  and  the  clavicle.     (See  Fig.  160.) 

It  has  the  advantage  of  a  maximum  relaxation  of  the  coracohumeral 
ligament. 


Fig.   lo8. — Reduction  l.»y  traction  oiitwanl  with  cnuntertraction. 


V'liz.  1  ■''.).     StiiiiMm'.s  method  of  reduction  by  Kravity 


TluM'c  is  OIK*  inetliod  to  be  mentioned  only  for  condemnation.  This 
is  what  we  mtiy  call  the  *' wrestlinfj-j^rip/^  It  is  an  arm  grip  long 
known  to  wresth^rs.  Tlu»  patient  lies  on  his  back  on  a  table;  the 
operator,  back  to  the  patient,  j^rips  tiie  arm  as  shown  in  Fig.  161,  then 
rotati's  his  whole  body  toward  the  feet  of  the  patient. 
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The  force  exerted  is,  in  part,  one  of  traction  down  and  out;  in  part, 
of  a  leverage  across  the  operator's  pelvis,  carrying  the  head  of  the 
humerus  outward.     In  the  hands  of  an  expert  this  method  may  do  very 


well;  for  average  use  there  is  so  great  a  possibility  of  applying  enormous 
force  too  easily  that  the  method  should  not  be  countenanced. 

Discrimination  of  reduction  methods  according  to  the  compUcations 
present  seems  not  to  have  been 
established  in  either  anterior  or 
posterior  luxations.  8uch  com- 
plications are,  therefore,  still  to 
be  regarded  only  as  legitimate 
excuses  for  failure  and  reasons 
for  later  operative  interference. 

Probably  in  the  future  some 
one  will  study  and  give  to  the 
profession  the  diagnostic  points 
indicating  such  complications, 
and  the  modifications  of  me- 
thods of  reduction  adapted  to 
their  interference  as  applied  to 
shoulder  luxations — a  service 
comparable  to  that  rendered 
by  AUis  in  relation  to  disloca- 
tions of  the  hip.  itorhup         k 

After-treatment. — The  after-treatment  con.'^ists  in  fixation  for  two  or 
more  weeks;  fixation  must  here  involve  i^upport  of  the  entire  weight  of 
the  arm,  else  we  get  undesirable  strain  on  the  uapsule  and  on  the  deltoid 
and  other  muscles. 
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This  purpose  is  best  accomplished  by  the  use  of  the  "sling  and  circu- 
lar" bandage.  I  use  adhesive  for  the  circular.  (See  Figs.  162  and 
163.)  The  Velpeau  bandage  (see  Fig.  119)  has  little  more  than  a 
decorative   value.     Exceptionally,   the  adhesive  sling   advocated   bj' 


Stimson  for  arroniiotlavicular  iuxatiun  (Fig.  Idi)  is  here  of  service  if 

the  cloth  shng  will  not  hold 

Massage  and  careful  pa.sM\t  and  active  movements  may  be  begun 
earh  with  profit. 
^  -'  "lome  motion  as  early  as  three  weeks  is 

almost  essential  to  a  good  result. 

Results. — Uniformly  we  have  for  a  time 
much  tenderness  and  much  pain  on  at- 
tempted motion.  Swelling  and  ecchymosis 
\  »rj  within  wide  limits.  If  we  begin  mas- 
Mgt  and  motion  early,  we  get,  as  a  rule,  a 
\LT\  s^ti --factory  restoration  of  the  range  of 
motion  even  in  elderly  patients.  Long 
hxation  jeopardizes  this  result.  There  is 
ilmo'it  always  a  rather  persistent  soreness 
ibout  the  coracuid  process,  and  just  below 
the  atromial  spine,  apparently  due  to  tear- 
ing of  ligaments.  It  always  wears  off  with 
timt 
(\Kpt  111  cases  cinnplicated  with  fracture  or 


,  that 


It  IS  fair  to 
nith  nfr\e  k  loii     the  rt  tontum  of  function  is  usually  excellent. 

\ftfr  ifiidint  L  irh  riductmn  of  anterior  luxations  we  may  expect 
m  the  \oimger  pitiint  p<rff(t  r»  t^mdion  of  function  within  a  few 
weeks  m  most  1 1  c^     tlnre  nmiins  at  most  a  certain  sensitiveness  of 
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the  joint — a  little  soreness  on  hard  use  which  may  persist  for  some 
months. 

Recurrence  of  the  luxation,  of  which  much  has  been  written,  seems 
in  fact  to  be  a  distinctly  rare  occurrence  in  cases  properly  treated; 
where  reluxation  is  permitted  by  inadequate  protection  in  the  first  two 
or  three  weeks,  or  where  there  has  been  fracture  of  the  glenoid  edge,  or 
fracture  of  the  tuberosities  with  dislocation  or  rupture  of  the  biceps 
tendon,  we  may,  of  course,  face  such  a  prospect.  Such  cases  are, 
however,  the  rare  exception. 

In  case  of  nerve  lesions,  whether  of  the  brachial  plexus  or  of  the 
various  trunks,  the  prognosis  depends  on  the  power  of  regeneration  of 


Fig   165. — Shows  the  range  of  motion  in  an  old  iinre<luee<l  suhcoracoid  luxation.     (Drawn  from  a 

case  i>ersonally  obser\'e<l.) 

the  stretched  nerves  and  on  the  care  used  to  prevent  stiffening  while  such 
regeneration  goes  on;  this  means  massage,  motion,  and  electric  treat- 
ment. 

Contusion  with  rupture  of  the  supraspinatus  tendon  seems,  according 
to  Codman's  researches,*  to  be  an  occasional  cause  of  subdeltoid  burs- 
itis— serious,  though  rarely  occurring  with  dislocations. 

Fracture  of  the  tuberosities  may  give  some  delay  in  return  of  function, 
but  does  not  seem  to  be  a  source  of  much  trouble. 

Unfortunately,  any  of  these  lesions  is  likely  to  prolong  the  necessary 
period  of  immobilization,  and  such  prolongation  in  itself  is  apt  to  be  a 
cause  of  delayed  return  of  mobility.     In  older  patients  this  may  leave 

•Codman,  Boston  Med.  and  Surg.  Jour.,  May  31,  1906. 
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some  pormanent  loss  of  motion  and  function.  In  older  patients, 
irrespective  of  complications,  the  return  of  motion  after  luxation 
may  be  slow  and  imperfect.  Massage  with  passive  motion,  properly 
handled,  does  much  to  avoid  this. 

The  last  motion  to  return  is  inward  rotation — the  power  to  put  the 
arm  behind  the  back.  Next  to  this,  the  power  to  put  the  hand  to  the 
back  of  the  head  is  latest  in  returning.  Unfortunately,  these  motions 
are  peculiarly  important  to  women  in  dressing  and  in  arranging  the  hair. 
They  almost  always  return  in  time,  but  often  only  after  a  period  of 
some  months. 

In  the  rare  cases  where  anterior  luxations  are  unrecognized,  or  from 
other  causes  must  remain  unreduced,  what  may  we  expect  as  to  function? 
The  results  are  curiously  good.  Fig.  165  shows  the  range  of  motion  in 
one  such  case — jirobably  a  fair  case  to  take  as  an  average.  Full  motion 
is,  of  course,  impossible,  but  the  range  of  motion  and  of  use  is  surprisingly 
good. 

Also,  where  there  has  been  fracture  of  the  anatomic  or  the  surgical 
neck,  with  the  luxation,  and  no  replacement  of  the  fragments,  or  where 
such  fracture  has  attended  overzealous  attempts  at  reduction,  we  have 
a  similar  condition,  and,  again,  surprisingly  good  functional  results. 
It  has  been  said  that  there  is  in  any  unreduced  case  some  Hability  of 
pain  from  stretching  of  nerve-roots  over  the  permanently  displaced 
head.  As  to  this,  I  have  no  opinion:  I  know  only  that  such  results  of 
stretching  sometimes  persist. 


SUBCLAVICULAR  LUXATION 

This  is  merely  an  extreme  type  of  the  subcoracoid,*  accompanied  in 
some  cases,  if  not  in  all,  by  some  tearing  of  the  coracohumeral  ligament, 
as  well  as  a  more  general  capsular  tear  than  usually  occurs  in  the  sub- 
coracoid type.     (vSee  Fig.  141.) 

Clinically,  tlie  pictur(»  is  that  of  an  exaggerated  subcoracoid  luxation. 
The  arm  stands  farther  out  from  the  side;  the  humeral  head  lies  farther 
in,  to  the  inner  side  of,  or  below  and  in  front  of,  the  coracoid  process. 
The  hollowing  below  the  acromion  is  increased,  and  there  is  slight 
shortening  on  measurement.  (See  Fig.  148.)  Limitation  of  motion  is 
apparently  not  greater;  liability  to  damage  to  the  various  soft  parts 
seems  not  to  be  increased,  except  for  increased  hematoma  and  soreness. 

Treatment. — Reduction  in  this  form  of  displacement  must  take 
account  of  the  inward  displacement.  AVhether  the  coracohumeral 
ligament  be  torn  or  not,  w(*  must  first  reduce  the  displacement  to  that 
of  a  subcoracoid,  in  the  course  of    our  reduction.     The  rent  in  the 

*  Xo  account  is  taken  of  tlic  form  of  luxation  called  "intracoracoid."  It  is 
purely  a  transition  funn  between  the  suhcoracoul  and  the  .subclavicular  types. 
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capsule  is  about  the  same  as  in  the  subcoracoid  type;  the  intact 
ligaments  may  be  the  same  or  they  may  not  be. 

In  either  case  direct  traction  outward,  with  the  arm  at  right  angles 
to  the  trunk,  must  bring  the  humeral  head  under  the  coracoid  process. 
With  the  head  brought  to  this  point  we  may  reduce  by  continuation  of 
the  lateral  traction,  or  we  may  resort  to  any  of  the  procedures  above 
described  for  reduction  of  a  subcoracoid  luxation. 

In  fact,  the  usual  procedure  is  a  continuation  of  traction  in  abduction. 
If  this  fails,  we  may  have  recourse  to  any  of  the  methods  for  reducing 
subcoracoid  luxation. 

SUBGLENOID  LXJXATION 

Whether  this  is  a  rare  or  a  common  type  is  purely  a  mailer  of  definition. 
The  head  of  the  humerus  in  this  type  simply  lies  nearer  the  lower  edge 
of  the  glenoid.  If  we  establish 
as  a  clinical  distinction  that 
a  proper  subglenoid  luxation 
should  leave  the  head  more 
readily  palpable  in  the  axilla 
behind  the  greater  pectoral  than 
in  front  of  it,  then  subglenoids 
are  rare. 

I  know  no  better  dividing 
line,  and  on  this  basis  should  call 
the  subglenoid  types  rather  un- 
common. 

Etiology. — Etiologically,  they 
result  usually,  perhaps  always, 
from  hyperabduction  on  a  ful- 
crum either  of  the  acromion  or 
of  the  resisting  adductor  mus- 
cles. Probably  this  lesion  does 
not  occur  from  direct  thrust  on 
the  elbow. 

Lesions. — Pathologically,  they 
show  no  peculiar  character  except 
that  the  tear  of  the  capsule  Ues 
a  little  lower  than  in  the  subcora- 
coid types.  The  subscapularis 
is  ordinarily  not  involved. 

Symptoms.— Clinically,  they  ! 
subcoracoid  type,  a  somewhat  different  attitude  of  minimum  discomfort. 
(See  Figs.  142  and  168.)  Beyond  this  we  have  only  the  slight  shortening 
(measured  from  acromion  to  external  condyle)  and  the  presence  of  the 
head  (palpable  in  the  arm-pit)  as  guides. 


ihow  a  sharper  abduction  than  the 
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Reduction. — Reduction  is  ordinarily  possible  by  any  method  ap- 
plicable to  the  reduction  of  the  subcoracoid  type,  but  the  fonn  of  p 


dure  probably  most  advisable  is  that  of  lateral  traction  combined  with 
upward  pressure  on  the  humeral  head.  If  this  fails,  upward  traction, 
witli  pressure  on  the  head,  should  lead  to  success. 


LUXATIO  ERECTA 

This  is  the  type  in  which  th«^  arm  is  directed  upward,  close  to  the 
head,  the  hand  u.sually  resting  on  the  head.* 

The  type  is  excessively  rare.  Tlie  cause  is  extreme  abduction, 
accompanied  sometimes  with  a  blow  on  the  humeral  head  from  above. 
In  one  ease,  at  least,  on  recorti  in  the  Htt'raturc  there  was  an  associated 
acromial  fracture. 

•  MimlBonif'ryi  ■^""-  ■"'"'■g.,  liXI'y,  xli,  17").  rprorils  one  of  tho  few  repent  casee. 
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The  condition  is  one  of  a  subglenoid  or  axillary  dislocation,  in  which 
the  head  is  driven  down  to  an  extreme  extent,  while  the  intact  muscles  and 
ligaments,  acting  as  a  lever  of  the  second  type,  hold 
the  arm  in  extreme  abduction. 

Very  extensive  tearing  of  ligaments  is  probably   , 
the  rule. 

The  diagnosis  is  obvious. 

Reduction  is  by  traction  upward  and  by  direct 
pressure  on  the  head.  Reduction  seems  to  have 
presented  no  peculiar  difficulty  in  the  recorded 
cases. 

The  prognosis  differs  from  that  of  ordinary  luxa- 
tions only  in  the  greater  probability  of  injury  to  the 
circumflex  nerve. 

SXn-RAGLENOID  LUXAHON 
This  lesion  is  so  rare  as  to  be  almost  negligible.     Many  of  the  re- 
corded cases  were  observed  so  late  as  to  be  invalidated,  so  far  as  details 
go.     There  are,  however,  certain  cases,  such  as  that  of  Holmes*  (an 
autopsy  at  five  weeks  after  injury),  which  establish  the  t>-pe. 

In  this  case  there  was  a  broken  coracoid,  the  humeral  head  was 
plunged  upward  and  forward  through  the  deltoid 
muscle,  the  capsule  was  extensively  torn  at  the 
upper  and  inner  part,  and  the  biceps  tendon,  untom, 
had  slipped  outward. 

Other  cases  recorded  show  an  associated  frac- 
ture of  the  acromion. 

The  total  of  alleged  cases  on  record  is  consider- 
able; many  of  them,  however,  were  examined  only 
long  after  the  original  injury. 
__  tio  far  as  we  know,  this  lesion  necessarily  occurs 

mih  trwiure  ot  ihe  from  a  difcct  thrust  upward  and  forward,  exerted 
through  a  blow  on  the  elbow.  The  diagnosis  must 
be  obvious,  even  on  in.spection.  The  only  question  would  be  that  of 
displacement  of  the  humeral  shaft  up  am!  in,  with  fracture  of  the 
surgical  neck  or  with  epiphyseal  separation — a  question  readily 
solved  Obviously,  the  mode  of  reduction  would  be  by  traction  down 
and  backward. 

There  seem  to  be  no  fresh  cases  on  record,  so  that  wc  may  advance 
no  argument  for  sucli  plan  of  reduction  other  than  its  reasonableness. 

INWARD  OR  INTRATHORAaC  LUXAHON 
A  very  few  ca.ses  are  recorded  in  which  the  head  of  the  humerus  has 
been  driven  inward  through  the  chest-wall.     These  correspond  in  a 
•Holmes:   Med.-Cliir.  Trans.,   1858.  xli,  p.  447. 
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way  to  the  luxations  of  the  femur  through  the  acetabulum.  They 
must  occur  from  direct  inward  thrust,  exerted  through  the  abducteil 
arm  by  a  blow  on  the  elbow. 

The  diagnosis  depends  on  the  marked  abduction  with  fixation  and 
shortening,  on  the  presence  of  thoracic  symptoms, 
and  on  the  absence  of  the  humeral  head  on  the  out- 
side of  the  thorax. 

Usually,  one  or  more  ribs  are  broken  by  the 
passage  of  the  head. 

Cases   are   on   record  in   which  the  ribs  have 
been  forced  opart,  not  broken. 

Reduction  and  Treatment. — The  treatment 
must  be  obviously  by  right-angled  traction,  with 
or_ may  not  hp  i.nik.-ii  rotation  and  Tocking  to  bring  the  humeral  head 
out  again  from  the  thoracic  cavity  to  a  position 
external  to  the  ribri.  From  the  stage  where  the  hea<l  emerges  from 
the  thorax  we  have  to  deiil  with  what  is  practically  a  subglenoid  luxa- 
tion, to  be  handled  in  the  usual  way. 


POSTERIOR  DISLOCATIONS 

Of  tliest',  we  have  tlic  types  describe<l  as  subacromial  and  subspinous, 
differing  t»nl,\'  in  degree  of  <lisijla('enient,  showing  essentially  the  same 
deformity,  amenable  lo  the  same  schemes  of  reduction.     Both  are  but 
rarely  met  wild  as  actual  re.sults  of  traunn 
"Congenital"  luxation  backward  is  not  rare. 

Etiology.  -  -Tlif'se  luxaliuiis  occur  from  back 
wani  thrust,  favored  by  rotation  inward.  1 
elcvatiiin.  or  by  :idduction.  They  cK'cur  fro 
falls,  iir,  not  very  uiicumiuonly,  from  niusi-l 
action  suddenly,  as  in  the  extreme  spasm  f 
epileptii'  convulsimis,  i>r  slowly,  from  the  |)r 
longeil  mdialaiicrd  iiuisclc  pull  in  i-ascs  of  ol 
stetric  or  infantile  i)arjt!ysis. 

Pathology.  The  rent  in  the  capsule  li< 
[Histeriiirlv  -  across  the  back  of  the  johit.  belo\ 
llie  insertion  ..f  the  supraspinalus  nm.-icle.    Th 

tendons  or  the  nmsi'le  bellies  of  the  short  csteriud  rotators  may  be  torn. 
Tlie  subseapularis  may  be  torn  it'ooper).  Sometimes  the  greater 
lul'enwity.  torn  loose,  remains  in  its  relation  to  the  glenoid  ea\'ity, 
Tinl  to  iln>  h<-ad;  Ihe  bicciis  tendon  may  be  torn  out  of  its  groove. 
■  S..,-  Kiii.  17;!. 1 

Symptoms.  (  lin 
hind  il-^  normal  posili 
rei>la.>ed  by  a  llatt.-n 


.■ally 


,  \u-  have  the  head  of  the  bone  palpable  be- 
;d  its  normal  i>rominence  above  and  in  front  is 
hollowing.     The  arm  is,  as  a  rule,  raised  up 
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and  forward  and  rotated  inward,  with  more  or  less  adduction;   there 
may  even  be  adduction  across  the  chest,  so  that  the  hand  rests  most 


from  MaJcAJsne'i 


.  atler  reduction,  □(  other  le«ons.  Capsille  deatroyed  above; 


comfortably  on  the  head.  We  maj  on  the  other  hand  find  the  elbow 
closely  ap  pressed  to  the  chest 

In  general,  moderate  adduction  characterizes  the  subacromial  tjpe; 
the  subspinous  type  involves  rather  an  abduction  and  an  increased 
separation  of  the  elbow  from  the  side     The  case 
in  Fig.  175  shows  the  subacromial  t>pe  __  -^—    ~^'*_ 

There  seems  to  be,  judgmg  from  reported 
cases,  a  good  deal  of  variation  in  the  deformitj 
with  either  type.  With  either  tjpe  there  is 
of  course,  a  sharp  limitation  of  the  range  of 
motion. 

Reduction  proceeds  along  obvious  Imes 
Traction  on  the  arm  in  its  long  axis,  combined 
with  alternating  outward  and  inward  rotation 
and  with  rocking  movements,   seems  to  have  _ 

sufficed  to  reduce  the  cases  on  record.     Digital  '   '  lionCdiiwrBnii. 

pressure  forward  on  tlie  protruding  head  is  of 

some  importance.  Adduction  of  the  arm  helps  to  clear  the  humeral 
head,  so  that  it  may  pass  over  the  posterior  glenoid  edge.  Kaising 
the  arm  up  and  forward  and  inwarti  rotation  all  tend  to  relax  the  taut 
ligaments  and  to  aid  retluction. 
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Returrencos  arc  reported  i 
traumatic.     01)viously,  in  "ci 


some  number  in  cases  supposed  to  be 
[jgenital, "  paralytic,  epileptic,  or  other 


ripa.'-tii'  iMM's  rocurrfnoo  iriay  lie  counted  on  unless  we  do  an  open 
operation,  and  perhaps  tlien. 

That  recurrence  shouUi  occur  iu  a  case  like  that  of  Cooper's  in  which 
the  suhseapularis  was  wholly  torn  off  need  excite  no  remark. 


COMPLICATIONS— FRACTURES 

Krat'ture^  that  may  complicate  shoulder  dislocations  arc  those  of 
the  Klenoid,  acromion,  coracoid  process,  greater  tuberosity  of  the  hu- 
merus, lessiT  tuberosity  of  the  humerus,  anatomic  neck  of  the  humerus, 
surgical  neck  of  the  Immerus. 

Fractures  of  the  glenoid  are  not  very  rare;   they  involve  only  the 
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anterior  edge  of  the  glenoid,  as  a  rule.*  Such  fractures  do  not  interpose 
any  obstacle  to  reduction,  but  do  predispose  to  recurrence.  Fractures 
of  the  glenoid  involving  more  than  an  edge  of  the  glenoid  cavity,  frac- 
tures approaching  the  surgical  neck  of  the  scapula,  are  a  rare  complica- 
tion of  dislocation.  I  have  seen  but  one  case  of  this  sort.  It  did  not 
interfere  with  reduction,  but  shared  with  a  deltoid  paralysis  that  ac- 
companied it  in  the  causation  of  an  extreme  dropping  downward  and 
forward  of  the  reduced  head  of  the  bone.  Apart  from  the  x-ray  we  have 
no  means  of  diagnosis  of  glenoid  fracture  save  for  crepitus  and  the  ten- 
dency to  immediate  reproduction  of  the  deformity  after  reduction. 

Fractures  of  acromion  or  coracoid  occur  rarely,  but  seem  to  offer  no 
difficulty  in  reduction  and  no  influence  on  prognosis.  The  interest 
centering  in  them  is  practically  one  of  differential  diagnosis  of  such 
fractures  as  against  others  in  this  region  which  are  of  greater  clinical 
import.  They  may  accompany  practically  any  of  the  described  types 
of  luxations.t  The  diagnosis  rests  on  local  tenderness  and  ecchymosis, 
on  crepitus,  and  on  palpation  of  the  loose  fragments. 

Separation  of  the  greater  tuberosity,  not  uncommon,  gives  more  or 
less  crepitus,  and  may  give  a  palpable  loose  fragment  near  the  empty 
glenoid.  It  is  relatively  unimportant  except  in  so  far  as  imperfect 
(fibrous)  union  may  give  some  weakness  of  the  muscles  that  raise  the 
arm  and  rotate  it  outward,  and  in  so  far  as  resultant  thickening  may 
impede  motion.  Apparently  the  separation  between  the  adherent 
tuberosity  and  the  wandering  head  has  no  especial  bearing  on  the  ease 
of  reduction  or  on  the  method  to  be  employed  in  reduction. 

Fracture  of  the  lesser  tuberosity  (rare)  might  be  dismissed  in  the 
same  phrase,  were  it  not  that  such  fracture  liberates  the  biceps  tendon 
from  its  groove,  and  may  permit  displacement  of  this  tendon  or  possibly 
its  interposition  in  the  way  of  reduction.! 

Presumably  any  such  displacement  of  the  lesser  tuberosity  is  likely 
to  be  rather  out  of  than  in  the  way  of  the  dislocation^ — and  of  its  reduc- 
tion; I,  e.j  the  muscles  will  probably  pull  it  out  of  the  way. 

Fractures  of  either  tuberosity  tend,  on  the  whole,  to  slight  displace- 
ment only,  since  the  periosteal  and  ligamentous  connections  are  close. 

*Some  separation  of  part  of  the  cartilaginous  glenoid  edge  is  probably  even 
commoner  than  fracture. 

t  Malgaigne  (Atlas,  Plate  XXII,  Fig.  4)  figures  a  specimen  found  in  the  dis- 
secting room  yai\i  an  unreduced  subcoracoid  luxation  and  an  unrepaired  coracoid 
fracture.     The  displacement  was  trifling  so  far  as  the  coracoid  was  concerned. 

%  A  couple  of  very  interesting  cases  of  displacement  of  the  biceps  tendon  by 
muscle  action,  without  dislocation  or  fracture,  are  reported  by  Hennequin  and 
Loewy  (Les  Luxations  des  Grandes  ^Vrticulations,  Paris,  1908,  pp.  60,  61).  In  one 
case  reduction  occurred  on  abduction  and  inward  rotation.  The  diagnosis  rested 
on  pain  on  abduction  and  on  outward  rotation,  and  on  direct  palpation  of  the  cord 
of  the  displaced  tendon. 

§  In  a  case  of  my  own  there  was  a  subcoracoid  luxation  with  a  T-split  running 
between  the  tuberosities.     The  biceps  tendon  liad  slipped  into  the  split.     It  had  to 
be  divided  to  allow  reduction:  it  was  tlien  sutured. 
12 
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Ordinarily  these  complications  are  important  only  in  the  differential 
diagnosis  as  against  simple  fractures  of  the  anatomic  or  surgical  neck, 
and  in  so  far  as  they  affect  prognosis  of  the  eventual  usefulness  of  the 
arm. 

Fracture  of  the  anatomic  neck  complicating  luxation  seems  to  occur 
very  rarely  (Fig.  176;  see  also  Fig.  178)*;  the  differential  diagnosis 
between  such  fracture  alone  and  luxation  alone  will  be  considered  later. 

Fracture  of  the  surgical  neck  complicating  dislocation  does  occur, 
and  is  a  most  formidable  complication.     The  cases  recorded  are  nearly 
always    of    anterior   luxation.      Some   few 
result  from  overvigorous    attempts  to   re- 
duce luxations. 

Obviously,  the  breaking-off  of  the  head 


FIr.  176 — Fracture  of  the  anatomic  neck, 
with  chipping  of  tljc  tuberosities.  coinpHcating 
hixation.      OKI  case.      ]lea<l  exci^eil:   fair  result. 


Fig.    177. — Suhhixation    with   fracture   of    the 
tuberosities  and  surgical  neck. 


of  the  })one  throws  out  all  diagnostic  points  usually  indicating  luxa- 
tion. To  all  intents  and  j:)urposc\s  we  have  an  apparent  fracture 
of  the  neck.  The  important  fact  of  a  dislocation  of  the  head 
is  discoverable  only  by  the  absence  of  the  head  from  its  normal  site 
and  the  actual  presence  of  this  head  palpable  outside  the  socket,  and 


*  Since  the  al)ove  was  written  I  have  seen  a  second  case  with  a  displacement  of 
the  head  under  tlie  coracoid  process,  with  th(*  tuberosities  lying  in  the  glenoid  cavity. 
The  case  wa.s  not  seen  until  seven  weeks  after  injury.  Owing  to  pressure  on  nerves, 
the  head  had  to  be  removed. 
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unaffected  by  motions  of  the  shaft.     Crepitus  may  be  present  or  it 
may  not.* 

Obviously,  all  our  methods  of  reduction  are  of  little  use  in  this  con- 
dition; it  is  possible  that  enough  connection  of  fr^ments  may  be 
retained  to  permit  of  reduction  by  right-angled  traction,  with  outward 
pressure  on  the  head.  Successful  issues  of  this  manoeuver  are  recorded 
in  some  number.  If  this  fails,  the  ancient  and  classic  method  advised 
is  to  wait  for  union  of  the  fracture  and  then  to  reduce. 

This  is  hardly  rational  or  en- 
couraging; the  more  so  as  these 
cases,  unreduced,  may  show  not 
only  the  troubles  of  poor  joint 
function,  but  pain  from  the 
direct  pressure  of  the  displaced 
head  on  the  nerves  as  well. 

If  such  attempt  at  reduction 
does  not  succeed,  as  it  usually 
does  not,  there  is  nothing  for  it 
but  to  operate. 

Operation  has  been  done  in  a 
number  of  cases,  and  with  grati- 
fying success,  by  many  others 
besides  myself.  The  problem  is 
simply  to  cut  down  upon  the 
bone  at  the  point  of  the  break, 
and  to  reduce  the  head  of  the 
bone  to  its  normal  position  with 
the  least  possible  manipulation 
of  the  injured  parts.  McBurney, 
years  ago,  devised  a  simple  but 
ingenious  method,  consisting  of 
the  use  of  a  right-angled  traction 
hoolc,  inserted  into  a  drill-hole  at 
the  lower  end  of  the  upper  frag- 
ment. This  manosuver  renders  rotation  and  traction  perfectly  simple, 
with  but  little  handling  of  the  parts. 

This  procedure  was  used  by  McBumej'  with  a  perfect  result  in  a  case 
first  seen  two  weeks  after  the  injury.  This  was  in  1894. f  The  method 
has  been  used  several  times  since  with  excellent  results  if  interference  is 
undertaken  early. 

The  incision  to  be  used  is  the  anterior,  reaching  the  joint  through 

•  Not  uncommonly  we  muy  find  in  Che  x-ray  an  apparent  diiilocalion  of  the  head 
with  fracture  of  the  aui^ral  neck.     In  fact,  these  seem  rather  to  be  aiibluxationa. 
Fig,  177  shows  such  a  case.     There  was  no  real  luxation  disclosed  at  the  operation. 
tC.  N.  Dowd;  AnnalH  of  Surgery,  1S'.14,  i,  399. 
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the  interval  between  deltoid  and  pectoral,  severing  no  muscle,  and 
imperiling  no  vessels  or  nerves. 

There  is  no  question  but  that  this  method  should  also  be  used  in  the 
cases  where  the  humerus  has  been  broken  in  attempts  at  reduction. 

Unfortunately,  considerations  other  than  the  simple  surgical  ones 
often  prevent  its  use  where  such  an 
accident  occurs. 

In  cases  where  luxation  coexists 
with  fracture,  whether  from  the  origi- 
nal injur;-  or  following  a  break  during 
attempted   reduction   (Fig.   179),   the 


"i^^'bI*  «£?'':«"&        «"., 


(he   liixali.in   l.y   ,ami  ojHTari 
resectiuii  of  Ihotiewl.     Kiiilier 


results  are  surprisingly  good,  even  if  nothing  is  done.     The  shoulder 

is  necessarily  a  relatively  stiff  one,  but  the  humerus  becomes  fixed 
at  such  an  angle  that  the  elliow  no  longer  stands  out  from  the  side, 
and  the  scapula,  us  always  with  a  stiif  joint  at  the  shoulder,  gains  so 
nmcli  mobility  as  to  give  a  very  fair  range  of  motion  to  the  arm — 
sufficient  for  many  kinds  of  work.  If  there  is  non-union,  the  pseudar- 
throsis  will  give  a  very  tolerable  joint  unless  there  is  marked  secondary 
artliritis. 


Damage  to  ncr\-fs  is 
than  is  usually  realized.* 


NERVE  LESIONS 
lamentaljly  common  in  luxations— 
We  may  iiave  tearing  of  the  brachial  plexus 


*  Holm  (.'^■l.ini.!|-s  .lalirli.,  ,:\xi.  p.  S'i)  c 

tliiiii  7  casi'M  witfi  Kencral  paralysis  of  the  a 

Tulil))'  unci  Jo[ll'^j  (:5urgt'ry  ot  Paralysus 


,ci  a  iiurips  of  1 12  luKatioos  with  do  lesa 
ni,  and  10  with  deltoid  poralyaia  alone. 
11)03,  p.  24S)  cite  38  caeee  o(  nerve  and 
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in  the  neck  (Fig.  181),  due  to  the  same  violence  that  causes  the  luxa- 
tion.^not  to  the  luxation  itself, — or  we  may  liave  damage  to  any  or  all 
of  the  nerves,  caused  by  their  being  stretched  over  the  luxated  head; 
or  we  may  have  injury  to  the  circumflex  nerve  alone,*  due  to  stretching 


Fia.  182.— The  n>ur»  of  the  ririMiiiinex  nenf  around  Mie  riffk  of  the  luiiiicma,  s»ii  from  behind. 

of  this  nerve  by  the  simple  displacement  of  the  humeral  head,  just  below 
which  it  is  so  closely  entwined  about  the  shaft  (Fig.  182), 

veaael  injury.    They  attribute  the  injury  to  reducliii 
method  in  29  of  these  patwM. 

Mdller  (Centralbl.  f.  Chir..  1892,  p.  611)  notes  a 
Kar  pTfsaure,  verifieil  by  operation. 

■Incases  where  anterior  tuxntion  reaultsfrom  a  fall  on  the  nhoii)  tier  it  is  not  easy, 
even  for  a  neurologist,  lo  dixcriminate  between  tho  direct  results  of  deltoid  eontusion 
and  the  circumflex  leaion.  This  is  beeause  o(  (he  ilifiioilty  of  electric  stimulation  of 
the  deeply  situated  nerve.  Both  le.siona  are  scriou.s;  boUi  ordinarily  recover  with 
time  if  no  other  paralyses  are  present. 


ly  the  "heel  in  the  axilla" 
iC  of  gradnnl  paralysis  from 
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Any  of  these  injuries  may  result  from  overzealous  attempts  at 
duction,  as  well  as  from  the  first  trauma. 

The  frequency  with  which  even  the  more  serious  forms  of  nerve 
damage  are  entirely  overlooked  at  first  is  the  only  reason  for  the  series 
of  plates  appended  (Figs.  183  to  189). 

In  regard  to  these  nerve  injuries,  it  is  perhaps  fair  to  say  that  our 
first  interest  may  rightly  be  that  of  self-protection.  They  may  result 
from  the  luxation  or  from  the  reduction,  and  the  first  thing  we  should 
attend  to  after  establishing  the  diagnosis  of  any  luxation  is  an  investi- 
gation of  the  condition  as  regards  the  nerves,  a  testing  of  motor  function 
and  of  sensation  in  the  arm  and  hand.     If  this  were  more  regularly  done. 


Fig.  183. — Sensory  areas*.  On  the  left  are  shown  the  areas  corresponding  to  the  fifth  to  the 
eighth  ccrvieal  ttvffnuutH  of  the  cord;  on  the  right ,  the  area.s  of  distribution  of  the  nrrrta:  c.  Circum- 
flex; icA,  intercostohunieral;  m.«,  musjciilo.spiral;  m.r.  miisculorutaneous;  ti7,  nerve  of  Wrisberg; 
c.r.,  external  cutaneous;  i.e.,  internal  cutaneous;   r,  railial;   ni.,  median;   u,  ulnar. 


there  would  be  far  less  blame  attached  to  the  profession  for  alleged 
production  of  really  inevitable  nerve  injuries,  due  to  the  trauma  and 
not  to  the  reduction. 

Given  an  injury  of  one  or  more  nerves,  we  must  face  the  question  of 
treatment. 

If  the  brachial  plexus  has  been  torn,  operation  and  suture  of  the  torn 
ends  arc  indicated.  Unfortunately,  the  prognosis  is  bad  either  way, 
but  it  is  better  with  than  without  operation.  In  lesser  injuries  no  treat- 
ment beyond  that  of  massage,  electricity,  etc.,  is  ordinarily  called  for. 
|It  has  been  my  fortune,  or  misfortune,  to  see  in  the  last  three  years 
seven  cases  of  serious  injury  of  this  sort,  apparently  due  not  to  efforts 
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at  reduction,  but  to  original  trauma,  in  four  of  which  the  united  efforts 
of  my  neurologic   colleagues  and  myself   have  accomplished  little.* 


One  case  resulted  in  practically  perfect  re- 
covery ;  in  two  recovery  was  creditable — at 
least  one  is  still  improving,  but  by  no  means 
perfect;  one  I  have  lost  track  of. 

It  may  be  said  that  a  failure  of 
the  power  to  abduct  the  arm,  a 
paralysis  of  the  deltoid  (whether  due 
to  nerve  injury  or  muscle  contusion) 
ia  not  rare,  and  not  necessarily 
very  serious. 

Such  a  degree  of  paralysis  of 
the  deltoid,  however,  as  results 
in  an  obvious  dropping-away  of 
the  humerus  from  the  glenoid 
socket,  is  serious. 

I  believe  such  a  "downward 
dislocation"  occurs  only  as  a 
result  of  such  paralysis.  p^^^  is?.— shows  ihe  wnwiry  Iom  in  th 

Some  of  these  cases  of  par-  '"  f*-  '•*s- 

alysis,  even  if  severe,  recover 
in    time   more  or   less  completely,    but  we   do   meet  with 


cases  of 


•  Stimson 'a statement  that  "Injury  to  the  nervps.exoept  of  aslight  and  transitory 
character,  is  rare,  and  in  most  o(  the  casen  reported  ns  siirh  ihc  injury  liaa  been 
inflicted  during  reduction,"  is  one  with  which  I  am  reluctantly  compelled  todilTer. 
No  doubt  in  old  cases  reduction  is  the  great  danger, — and  this  is  an  argument  for 
open  reduction. — but  I  have  seen  coses  repeatedly  in  which  prompt  jjaralysis  pre- 
ctded  reduction  or  nas  present  after  the  most  careful  and  simple  reductions.  I  con- 
fess, however,  that  I  personally  saw  none  of  these  licfore  reduction. 
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permanent  motor  impairment — cases  in  which  wc  can  do  little  more 
than  establiijh  our  innocence  as  to  any  blame  for  the  unfortunate  result. 


improvemaot  *[Mr  loot 


In  all  these  coses  tlicre  is  a  stiffening  at  the  joint,  due  to  the  inevitable 
disuse,  that  affects  prognosis  even  if  muscle  power  is  regained. 


COMPLICATIONS-VESSEL  RUPTURE 

Axillary  Artery.— \'ery,  very  mrely  the  axillary  artery  •  may  be  torn 
by  the  luxation  or  liy  forcible  attempts  at  reduction,  though  such  damage 
more  commonly  points  to  fracturc.t  The  signs  are  failure  of  the  radial 
pulse  and  the  prompt  appearance  of  an  enormous  hematoma;  some- 
times this  hematoma  pulsates. 

The  indications  are  obvious:  immediate  rompres.sion  of  the  sub- 
clavian artery  where  it  cros.-!<'H  the  first  rib  behind  the  scalenus  anticus, 
prompt  incision  and  ligation  of  the  torn  artery,  with  sulxscqucnt  reduc- 
tion of  the  luxation.  Even  asepsis  must  give  way  to  the  urgency  of  the 
operative  relief  of  this  condition. 

There  may,  or  may  not.  be  sufficiently  prompt  establishment  of 
collateral  circulation  to  save  the  arm  or  the  hand  from  gangrene;  either 
way  the  surgical  indication  is  the  same. 

S^chmifltt  records  a  ease  in  which  axillary  aneurysm  resulted  from 
partial  lesion  of  the  vessel  in  luxatinn. 

Stinison  states  that  Ixith  circumHex  and  subscapular  arteries  may 
be  torn. 


•  Stimsoii  in  ISS.'i  foiinl  47  cii-ics  on  i 
shoiililur  luxuliim,  and  says  he  ha-*  known  ■ 

t  Lams  (>f  roilijil  pulse  iilniio  in  luxiilinr 
not  prove,  though  it  siiKtCi'sts,  vivnc]  ruptnr 
aiwl  may  uiilili-nktc  I  lie  ru(li:il  pulse. 

JHcil.  7..  klin.  Cliir..  1!11H,  xliv.  lilT, 


I  of  vos.scl  rupture  asaodatod  with 
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Tearing  of  the  Axillary  Vein. — This  may  occur  in  the  same  way. 
The  hematoma  is  less,  and  is  less  immediate  in  its  appearance.  The 
indication  for  interference  is  the  same;  the  prognosis  as  to  reestablish- 
ment  of  circulation  is  somewhat  better.  Cyanosis  and  swelling  may 
persist  for  a  long  time. 

COMPOUND  LUXATION  AT  THE  SHOULDER 

This  is  an  excessively  rare  accident.  The  penetration  of  the  humeral 
head  occurs  most  often  in  the  axilla,  but  the  head  may  be  driven  through 
the  pectoral  muscle,  or  even  backward. 

Obviously,  the  complication  is  important  only  in  regard  to  nerve 
injury,  to  excessive  displacement,  and  to  sepsis.  So  far  as  sepsis  goes, 
there  is  no  excuse  today  for  such  a  prognosis  as  would  appear  from  the 
cases  recorded  in  the  literature,  so  it  is  not  worth  while  to  discuss  statis- 
tics. 

Active  antisepsis  is  obviously  in  order.  Whether  the  given  case 
calls  for  drainage  must  rest  with  the  surgeon's  judgment.  Here,  as 
elsewhere,  it  is  safe  in  doubtful  cases  to  drain — to  drain  with  gauze  for 
twenty-four  to  forty-eight  hours — not  longer, 

OLD  CASES  OF  SHOULDER  LUXATIONS 

Not  rarely  old  luxations — overlooked,  in  the  rule — present  them- 
selves to  us.  Reduction  of  such  cases  is  not  easy  and  presents  definite 
obstacles. 

Obstacles* — Strong  adhesions  may  exist  between  the  new  cavity  and 
the  neck  and  head  of  the  humerus.  After  a  long  time  there  may  be 
bony  changes,  including  the  formation  of  an  actual  new  glenoid  cavity 
of  bony  tissue.  (See  Figs.  139  and  140.)  There  may  be  marked  short- 
ening and  rigidity  of  the  muscles.  There  may  be  such  entire  healing 
of  the  rent  in  the  capsule,  through  which  the  head  escaped  at  the  time 
of  injury,  as  to  make  the  reentry  of  the  head  impossible.  There  may 
be  firm  adhesions  between  the  capsule  and  the  glenoid  cavity.  This 
process  may  uncommonly  have  gone  on  to  the  point  of  entirely  filling 
up  the  cavity,  leaving  no  place  into  which  the  head  may  be  returned. 
Of  course,  these  difficulties  may  occur  not  singly,  but  combined. t 

The  amount  of  actual  difficulty  that  each  of  these  compHcations, 
or  all  of  them  combined,  will  offer  in  attempts  at  late  reduction  must 
depend  largely  on  the  time  elapsed  since  injury. 

•Souchon  (Trans.  Amcr.  Surg.  Assoc,  1897,  p.  311)  collpcted  154  cases,  admirably 
showing  the  obstacles  to  reduction  in  both  fresh  and  old  luxations  at  the  shoulder. 
His  monograph  is  a  notable  one. 

A  more  recent  article,  dealing  exhaustively  with  the  question  of  hindrances  to 
reposition,  is  by  Bach  (Deut.  Zeit.  f.  Chir.,  1900,  Hd.  Ixxxiii,  p.  27). 

t  In  one  of  my  cases  the  x-ray  showed  fracture  of  the  surgical  neck  and  a  split 
between  the  head  and  the  tuberosities.     Operation  disclosed  the  biceps  tendon 
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These  represent  the  mechanical  difficulties  that  oppose  themselves 
to  late  roduftion.  They  do  not,  however,  measure  the  difficulties  of  late 
reduction,  for  such  procedure  carries  not  only  difficulties,  but  actual 
dangers— the  danger  of  fracture  or  of  damage  to  vessels  or  nerves 
during  manipulation. 

Worst  of  all  in,  of  course,  the  rupture  of  the  axillary  artery.  This  is 
not  an  extremely  rare  accident.  It  occurs  from  the  traction  on  adhesions 
which  have  involved  the  vessel,  which  have  so  glued  it  down  to  the 
lium(!rus  a-s  to  (-xpose  it  to  a  tearing  strun  on  reduction.  The  presence 
of  arteriosclerosis  is,  of  course,  a  favoring  factor  in  such  rupture.  Within 
ordinary  limits  of  force  used  it  is  a  question  not  so  much  of  the  manner 
of  reduction  as  of  the  lesions  previously  i)resent.  Liaton  •  cites  a  case 
in  wliicli  there  was  a  firm  fibrous  band  uniting  coracoid  process  and  hu- 
irierus  with  an  intimate  connection  with  the  sheath  of  the  axillary  artery. 


r 
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This  occurn-d  after  imly  <'iglit  weekd.  The  artery,  which  was  somewhat 
athcroniatous.  was  ruptured  in  reduction,  and  despite  the  prompt 
operation  which  ivas  pcrfurrncd,  the  palii'ut  died.  The  operation  was 
an  excision  of  the  head  of  tiie  hunicrus  iifter  securing  the  artery  at  the 
point  (if  niplure.  The  conditions  foimd  at  autopsy  in  this  case  are  of 
interest:  a  Imiiid  and  strong  l)aiid  of  filirous  tis.sue  connected  the  hu- 
iiierns  with  the  coracoid  process,  and  also  witli  the  siicath  of  the  axil- 
lary artery  which  !uy  alxive  it.  The  vessel  was,  therefore,  necessarily 
subjected  ti)  traction,  because  it  was  no  longer  movsilde  in  its  sheath. 

This  ease,  which  is  by  no  means  an  isolated  instance,  must  be 
placed  over  afjainst  the  eases  reported  in  which  late  reduction  has 
suecee<led, 

Kcduelion  without  iiicisiiin  is  dangerous. 

.Iroppcrl   inti.  iliis  i»l..rv;il.     Only  by  scdi.m  of  1  lie 
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I  am  inclined  to  favor  operative  reduction  of  old  luxations,  as  a  rou- 
tine, but  from  results  published  and  from  cases  I  have  operated  and 
have  seen,  it  is  Impressed  on  me  that  we  can  expect,  not  perfect  re- 
sults, but  at  best  a  nerviceable  improvement  in  function. 

In  cases  where  there  is  fair  function  with  the  head  out  of  the  socket 
we  may  well  pause  and  consider  what  operation  has  to  ofTer. 

Here  and  in  other  old  disiocations  our  rules  of  procedure  have  still 
to  be  modified  by  the  greater 
safety  of  modern  aseptic  work. 
It  is  probably  safe  to  say  that,  in 
patients  able  to  stand  an  anes- 
thetic comfortably,  few  risks  at- 
tend the  open  procedure.  With 
this  open  procedure  we  avoid 
not  only  the  vitally  serious 
danger  of  rupture  of  vessels 
and  nerve  trauma,  but  also  the 
unfortunate  fractures  of  the 
humerus  which  have  so  com- 
monly attended  attempts  at 
reduction  long  after  injury. 

Moreover,  in  an  open  wountl 
nerves,  as  well  as  vessels,  may 
be  retracted;  without  the  in- 
spection possible  through  the 
wound  we  do  not  know  where 
they  are,  and  whether  or  not 
they  are  stretched  across  the 
head  or  dragged  on  by  adhe- 
sions. Nerve  injuries  associated 
with  dislocation  are  not  rarely 
the  results  of  attempts  at  re- 
duction, especially  in  these  late 
cases. 

In  case  open  operation  is  done,  access  to  the  joint  is  most  readily 
obtained  by  the  anterior  incision  between  the  deltoid  and  the  pectoral 
muscles,  an  incision  which  exposes  the  neck  of  the  bone  and  gives  good 
access  to  the  displaced  head.  Before  reduction  some  division  of  the 
capsule  or  of  the  adhesions  which  bind  the  head  below  the  coracoid  will 
be  necessary.  In  accounts  of  operations  pubtisheii  it  is  often  stated  that 
the  subseapularis  tendon  is  divided.  As  a  matter  of  fact,  in  these  old 
cases  the  distinction  between  tissues  is  largely  lost  and  the  anatomic 
structures  next  the  joint  are  hardly  to  be  made  out.  What  we  do,  in 
fact,  is  to  cut  fibrous  tissue  on  the  inner  side  of  the  head  until  the  head  is 
free.     We  cut  the  capsule,  true  or  false,  which  covers  the  head,  and 
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enlarge  a  way  by  which  the  head  may  return  between  the  glenoid  cavity 
and  the  posterior  part  of  the  capsule  which  lies  over  the  cavity. 

The  filling  up  of  the  glenoid  cavity  by  anything  firmer  than  light 
adhesions  is  a  very  late,  not  an  early  result,  and  such  adhesions  will 
not  ordinarily  interfere  with  reduction.  In  certain  cases  there  may  be 
serious  difficulty  in  reducing  the  head  or  in  securing  a  satisfactory  bed 
to  replace  it  in.  In  these  cases,  rather  rare  ones,  it  may  be  well  to 
consider  an  excision  of  the  hoail  of  the  bone.  (See  Fig.  179.)  So,  too, 
in  ua.ses  like  that  above  noted,  operated  on  for  rupture  of  the  artery,  or 
in  vaaos  where  the  brachial  plexus,  already  stretched,  is  likely  to  sustain 
st-ritms  injury  during  reduction,  excision  may  also  be  called  for  (p.  178, 
footnote) . 

In  choosing  excision  rather  than  reduction  we  must,  however,  be 
prepared  for  a  functionally  imperfect  result. 

Lati'  n-suits  in  the  unoperated  case  may  give  a  stiff  joint,  but  excision 


often  give 
forearm  \ 


>rk. 


weak  as  to  l>e  of  no  great  use  except  for  elbow  and 
Cases  of  excision  in  which  there  is  any  power  of  abduc- 
tion that  is  fmicticaUy  useful  are  not  the 
rulir.     This   is   because  the  head   of    the 
bone  is  a  necos.sary  fulcrum. 

It  is  interesting  to  note,  however,  that 
in  the  cases  of  operative  reduction  re- 
])orted  even  an  e.\tensive  removal  of  the 
tendons  from  the  head  of  the  t)one,  as  in 
somi"  cases  that  Lister  lia.s  reported,  seems 
not  to  interfen!  witli  the  good  result,  as 
attach  inents  are  refonned,  and  the  muscles 
take  uji  their  work  in  better  fashion  than 
would  be  expected. 

RECURRENT  LUXATIONS 

Recurrent    luxation   is  rare   compared 
h'^M. -'i:i^' :     with  the  great  freiiucncy  of  primary  dis- 

i-,,  ipi'-"i". n  ii.^.ii:  ■.  I -■!■>..( :iii»     location  at  the  shoulder. 

iiuiiur.  j.iur.i ,  j^   j^_^^  l)C('n  assumed  that  a  chipping 

of  the  glenoid  is  the  cause,*  but  tliis  by  no  means  is  proved  as  the 
rule.  There  is  an  obvious  connection  between  tearing  of  muscle  at- 
tacbnienls  and  reluxation,  but  it  is  hard  to  demonstrate  clinieally. 
Defect^  of  (he  head  of  lh<'  bone  (traumatic?)  have  been  reported 
repeat-ill\'. 

In  tile  rule  it  is  tlie  anterior  luxation  that  rei'urs,  and  the  displace- 
ment hapi>eiis  in  abduction. 

Replacement  i,-;  easy. 


..It>ll2,  ii,  I10L*>  : 


■v  (if  tills  Kiirt.    He  did 
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Avoidance  of  abduction  may  suffice  to  avert  luxation.  I  know  of  one 
subject  of  this  trouble  who  used  an  elbow-strap  fastened  to  his  belt 
to  insure  against  abduction,  and  with  success. 

If  the  displacement  occurs  often,  operation  is  indicated.  The  opera- 
tion is  a  "reefing^'  of  the  capsule  reached  through  an  anterior  incision. 
(See  Fig.  192.) 

Burrell*  and  others  have  had  excellent  success  with  this  operation. 

PATHOLOGIC  LUXATION 

Such  luxations  are  rare  at  the  shoulder  except  as  the  result  of 
paralyses  or  spastic  conditions  that  disturb  the  muscle  balance.  The 
result  of  such  disturbance,  in  ** infantile''  cases,  is  noted  under  congenital 
luxations. 

A  like  result  from  syringomyelia  is  recorded  in  the  Deutsche  Zeit- 
schrift  fiir  Chirurgie,  1905,  Ixxx,  165-179. 

The  author  has  seen  one  case  in  which  luxation  was  obviously 
determined  by  muscle  atrophy  al)out  the  shoulder  in  an  epileptic, 
and  two  in  which  infantile  paralysis  in  children  was  the  apparent  cause 
of  a  posterior  luxation.  Luxations  in  epileptics  without  record  of  such 
atrophy  are  recorded  in  some  number  in  the  literature. 

CONGENITAL  LUXATIONS 

These  are  not  excessively  rare.  Almost  always  they  are  posterior 
luxations. 

R.  W.  Smithf  recorded  and  figured  certain  cases  of  anterior  luxation, 
also,  apparently  congenital. 

Xo  doubt  these,  and  certain  of  the  backward  luxations,  arc  really 
congenital  developmental  defonnities  analogous  to  those  seen  in  the 
hip. 

Certain  other  cases  may  result  directly  from  damage  in  delivery 
at  birth — damage  involving  chipping  of  the  glenoid  or  damage  to  the 
nerves  onlv. 

Some  of  these  cases  unquestionably  result  from  disturl^ed  muscle 
balance,  congenital  only  in  the  sense  that  the  obstetric  paralysis  causing 
them  dates  from  birth. 

Beside  these,  some  few  cases  seem  to  be  dependent  on  the  muscle 
paralyses  of  anterior  poliomyelitis  occurring  in  early  life,  though  in  no 
sense  congenital. 

In  some  of  these  paralytic  cases  reduction,  with  incident  cutting 

•Burrell  and  Lovett  (Trans.  Amer.  Surg.  Assoc,  1897,  p.  293). 
Legueu,  Picque,  and  others  have  recorded  more  recent   cases  (Bull,  et  Mem. 
Soc.  de  Chir.  de  Paris,  1905.  xxxi.  p.  5(>4,i.     There  are  many  others  on  reconi. 
t  Fractures  in  the  Vicinity  of  Joints,  etc.     Dubhn,  1850,  p.  2.5G. 
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of  contracted  pfctoral  and  other  muscles,  has  given  improved  function. 
In  others,  a**  in  Phelps'  series,  excision  has  been  called  for,  with  good 
function  as  the  seriut-l.  I  have  had  two  such  cases:  one  was  reduced  on 
section  of  the  eiiiitractcd  pectoral  anil  got  fair  function;  the  other  was 
reduced  only  after  partial  resection  of  the  humeral  head,  but  the  result 
was  relatively  good. 


RUPTURE  OF  THE  BICEPS  TENDON 
This  rupture  may  ac;eompany  luxation,  though  but  rarely.  Not 
very  commonly,  however,  such  rupture — a  rupture  of  the  lor^  head 
which  runs  over  the  head  of 
the  humerus — gives  a  condition 
which  may  be  confused  with  sub- 
luxation. 

The  condition  is,  in  fact,  a, 
subluxation  of  minor  grade.  The 
biceps  tendon  is  one  of  the  forces 
milking  for  the  fixation  of  the 
KTal  head  in  its  place.  If 
the  tendon  ia  ruptured,  the  head 
tends  to  slip  forward. 

Rupture  of  the  biceps  occurs 
from  all  sorts  of  trauma  that 
involve  sharp  contraction  of  this 
muscle.  Usually  it  happens  in 
middle-aged  men,  mechanics  or 
others,  who,  by  heavy  work, 
have  acquired  an  unrecognized 
"occupational"  arthritis.  Prob- 
bw-p'^'Tii.mSni'ml:r'"'\!''Crm»i'i'."m         i''     "hly  the  tend ou  has  already  been 

"'""'N.'.i'r^i'm-  r'h!'  In."""'/^!!!!  imiM-ir  ii ..ivi>i     "bratlcd — at  all  cveuts,  it  gives 

Iwaf^r. '""""'  """  '""  "'  '"'"  "*  ""  '''""     way  under  strain.    On  examining 
Suip  thn  n-Trnpii.iii,i(  iiii- rnii«;ip  ni  (ly.t     wc   find  that  Voluntary  resisted 
111  i.-.';  '     '        ,   ,     '    ,  flexion  of  the  elbow  gives  no  ten- 

i..nrii' ''""»  fi'i!.  a"'  ''''  "  '  "  """  '*""■'""■  "  siouat  the  site  of  the  long  tendon. 
The  mass  of  the  muscle  shifts  in- 
ward, and  we  have  a  eniitour  such  as  is  suggested  in  Fig.  193.  The 
bulging  of  the  muscle  beiow  the  tear  increases  with  time.  We  may 
h:ivc  well-marked  ecchvmosis  along  the  course  of  the  tendon  after  a 
few  days. 

Willi  the  ru|ituri'  nf  this  leiuliin  the  humeral  head  very  distinctly 
tends  to  move  f<irw;irii  with  :iny  muscular  exertion:  it  moves  not  into 
a  pn-ition  of  luxation,  inu  of  suiihixation;  the  anterior  prominence  is, 
however,  well  inarkeil. 
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Operations  for  suture  of  the  ruptured  tendon  have  been  done  with 
success.  As  a  rule,  however,  in  the  individuals  in  whom  this  accident 
occurs,  no  longer  young  and  usually  much  worn,  operation  is  not  ad- 
visable. The  halving  of  the  power  of  the  biceps  is  tolerable;  the  opera- 
tion presents  some  risk. 

BURSAL  LESIONS 

The  relation  of  lesions  of  the  bursse  to  shoulder  injuries  has  not  been 
worked  out  adequately. 

Codman*  has  shown  how  adhesions  in  the  subdeltoid  bursa  affect 
motion  at  the  shoulder,  and  has  also  indicated  the  role  played  by  partial 
tearing  of  the  supraspinatus  tendon  in  causing  bursal  lesions. 

Stimson  has  noted  the  inevitable  opening  between  joint  and  bursa 
when  the  supraspinatus  tendon  is  torn. 

How  often  this  tearing  happens,  and  how  large  a  role  it  plays  in 
our  poor  results,  we  do  not  yet  know.  It  must  be  a  serious  factor, 
but  there  are  no  data  as  yet  to  help  us  in  estimating  its  importance. 

As  to  lesions  of  other  bursa*,  I  know  nothing,  and  am  correspondingly 
skeptical. 

*  Boston  M(hI.  and  Sur^.  Jour.,  May  31,  IIKK). 


CHAPTER  XIII 

FRACTURES  OF  THE  HUMERUS :  UPPER  END 

FRACTURE  OF  THE  HEAD 

Here  and  there  are  reported  fractures  of  the  humeral  head.     These 

may  accompany  hixation,  or  may  come  independently;  there  may  be  a 

splitting  of  the  head   (see  Fig.  190),  or  simply  a  chip  split  off    the 

articular  surface. 

Either  condition  is  very  unusual.     In  either  case  there  is  a  fragment 


that  usually  lies  out  of  relation  to  the  head,  even  after  reduction  of  the 
luxation  that  may  be  present. 

The  fragment  may  unite  to  the  hutneral  head  in  time,  or  may  lie 
free.  If  it  unites,  it  may  in«;reasp  the  size  of  the  head,  and  so  Umit 
its  range  of  motion.  If  it  dwss  not  so  unite,  wc  have,  of  course,  an 
ol)stacle  to  motion,  severe  or  trifling,  according  to  its  size  and  location. 

The  ciises  I  have  seen  have  Iieen  those  in  which  the  condition  had 
been  overlooked.  These  cahph  have  shown  poor  results  before  open 
operation — good  results  or  relatively  good  results  after  operation.  As 
to  the  results  of  such  fracture  properly  reduced  with  early  motion  and 
massage,  I  have  no  data.* 

*  111  OHO  nisi-,  fpun  Willi  Dr.  Hunicc  llinnry,  Ihcrc  wiis  a  Hplit  running  through 
tlic  li<-:iil  iiiirl  nc>t  lircakiiij;  oiil  until  a  puliit  uhuiit  4  inchcf  Ih'Iow.  Union  with 
sDtiit  d('fi)riiilty  wiiri  prompt.     This  rc|ircients  a  euriosily,  not  a  type,  I  think. 
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FRACTURE  OF  THE  ANATOMIC  NECK 

This  much-written-of  fracture  is,  in  fact,  rare. 

It  consists  of  a  break  between  the  articular  head  and  the  tuberosities, 
analogous  to  the  fractures  that  occur  close  to  the  head  of  the  femur. 
Like  them,  it  is  a  fracture  of  the  elderly.     It  may  not  be  impacted,  and 


Fie.  196. — Splitting  off  of  part  of  the  hejul  at  the  anatomic  neck.  The  fragment  pressetl  on 
the  axillary  vein,  causing  enormous  etlema  of  the  arm.  necessitating  open  operation.  The  frag- 
ment removed  i.s  .shown  above  (two  views);  the  relation.^  are  .shown  in  dotted  line.  The  fragment 
was  removed,  the  remjiinder  of  the  heiwl  shaped  and  held  (in  al^luction)  against  the  glenoid.  The 
result  was  a  useful  arm,  though  v^nth  small  power  of  alnluction. 

may  or  may  not  be  strictly  intracapsular.  The  anatomic  neck  lies 
within  the  capsule,  but  fractures  do  not  often  coincide  with  the  limits  of 
the  neck  exactly. 

Since  these  cases  have  been  studied  with  the  x-ray  it  appears  that 
real  fractures  of  the  anatomic  neck  are  very  rare.  A  few  cases  of  frac- 
ture of  the  neck  ivith  didocation  are  reported.     (See  Figs.  176,  178.)* 

There  are  some  few  uncomplicated  fractures  at  this  point,  mostly 

*  Since  the  above  was  written  I  have  operated  on  a  third  case — clean  fracture 
throuf^h  the  neck  with  the  broken  head  lying  under  the  coracoid  process  with  the 
brachial  plexus  stretched  across  it. 
13 
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impacted,  in  which  the  data  gained  through  operation  or  otherwise  are 
beyond  dispute.  There  are  some  few  museum  specimens  showii^  this 
fracture. 

From  the  ordinary  clinical  point  of  view  this  break  might  almost  be 
considered  as  a  false  conception,  so  rare  is  it.  (What  actually  occur  in 
this  region  are  fractures  separating  the  head,  but  runnii^  through  the 
tuberosities  or  Ijelow  the  tuberosities.)  I  have  personally  seen  twice 
an  unimpacted  fracture  of  the  anatomic  neck  without  luxation. 

Where  there  is  fracture  of  the  anatomic  neck  without  impaction,  of 
course,  there  is  a  probability  of  non-union.     It  does  not  necetearily 
follow  that  a  fragment  loose 
in    the  joint    undergoes  ne- 
crosis.* 

It  simply  does  not  unite 
and  may  be  the  cause  of  an 
irritative  arthritis. 

Any  effort  at  repair  is 
essentially  on  the  side  of  the 
shaft,  not  of  the  head. 

Diagnosis. — Some  cases  are 
recorded  in  which  the  dis- 
placed head  has  been  felt, 
movable,  with  crepitus. 

Crepitus  alone  may  estab- 
lish the  diagnosis,  if  we  can 
exclude  fracture  of  clavicle 
or  scapula,  or  a  break  of 
'*■  of  i'hr.-'hlimt-ui>. 'rri!\T™'iiii"''S«Ti''' '"'"''  or  through  the  tuberosities. 
Faihng  this,  we  must  depend 
on  disability,  on  local  pain  and  tcnderne.ss,  on  the  slight  flattening  of 
the  shoulder,  on  the  slight  shortening  of  the  arm,  and  on  such  informa- 
tion aH  the  j^-ray  can  give.  Shortening  is  so  slight,  even  if  there  is  no 
impaction,  that  its  measurement  is  hardly  serviceable. 

The  impacted  fractures  are  ofen  doubtful,  depending  on  x-rays 
that  whow  change  in  the  shape  of  the  head  without  definite  fracture 
lines. 

Treatment. — In  Ihv  impacted  ca-sea  we  need  fixation  only.  A  circular 
bandage  or  swathe,  a  shoulder-cap,  and  a  sling  will  suffice  {see  Fig.  198) 
and  neeti  be  kojit  on  only  two  or  three  weeks  before  massage  and  motion 

'Here.  iL-J  dscnhcrc  in  intruc^iMiilar  friK-tiircM,  a  funtor  Homewhat  neglected 
latterly  iiiiciimlittiily  pliiyw  ft  |);irt,  n;t]iK^ly.  the  pnstcnce  of  .synovial  fluid.  Blood 
doPB  not  MKii^ultitc  nonnally  witliiii  an  intact  joint,  nnil  without  such  coagulation 
^oicnt  nilhiM-fomidtion  U  impowuhle.  How  Tar  this  ts,et  determines  the  fate  of 
intracapBuliir  frurtumi  in  liord  to  Kay.  I  suapiTct  it  is  quite  as  important  as  poor 
nutrition  i)y  vFtsti-tH,  etc. ;  mntuinly  chips  nf  bone  bathed  in  Bynovial  fluid  do  not  di« 
^iinit  thfv  do  not  iiiiilc. 
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are  begun,  and  only  a  protective  sling  is  aeeded.     Fixation  is  ordinarily 
maintained  far  too  long  in  these  cases. 

In  unimpacted  cases  we  must  attempt  to  get  the  best  possible  posi- 
tion. This  will  be  obtained,  as  a  rule,  by  traction  on  the  abducted  arm, 
with  pressure  on  the  head  if  it  is  palpably  displaced. 

No  leverage  on  the  head  is  possible,  as  it  carries  no  tendons  and  few, 
if  any,  shreds  of  ligament.  It  may  be,  and  may  remain,  rotated,  or  it 
may  not. 

The  reduction  is  almost  a  chance  reduction  at  best. 

Fixation  is  carried  out  in  the  way  just  noted.  Probably  in  most  such 
cases  we  shall  not  get  union  anyhow,  so  it 
is  unwise  to  put  off  massage  to  wait  for 
it  too  long.  Unless  there  is  reasonably 
prompt  union,  the  indicated  treatment 
would  be  excision  of  the  fragment,  leav- 
ing a  clean  false  joint,  as  in  excision. 

Such  treatment  would  not  be  wise  in 
a  feeble,  elderly  person,  especially  if  even 
tolerable  function  can  be  obtained  in  the 
case  in  hand,  with  the  head  still  loose  in 
the  joint.  Such  operative  treatment 
will  be  called  for  rarely  in  actual  practice, 
for  it  is  in  such  patients  that  such  frac- 
tures oftenest  occur.  *■'*■  "d^MnJ?"^  "liTrilJltling!  ""*"'' 

Results. — Cases  classed  eis  of  this  type 
have  typically  shown  excellent  results  in  the  impacted  cases. 

Of  the  unimpacted,  all  that  can  be  said  is  that  mechanically  a  false 
joint  is  tolerably  good;  the  actual  amount  of  function  seems  to  depend 
inversely  on  the  degree  of  associated  arthritis  excited.  Results  in  oper- 
ated cases  are  good,  but  normal  power  of  abduction  is  not  attained,*  and 
the  general  range  of  motion  is  limited  in  some  measure,  as  a  rule. 

FRACTURE  OF  GREATER  AND  LESSER  TUBEROSITIES 
These  lesions  not  very  uncommonly  accompany  luxations  (see  Fig. 
166),  but  may  occur  alone. 

The  fracture  of  the  greater  tuberosity  is  not  rare;  that  of  the 
lesser  is  rare. 

The  presence  of  crepitus,  the  presence  of  a  palpable,  movable  frag- 
ment, give  the  diagnosis  of  this  fracture  as  a  luxation  complication. 
Sometimes  the  loose  fragment  may  be  felt.  The  treatment  is  that  of  the 
luxation,  with  protection  carried  on  a  little  longer  than  would  otherwise 
be  necessary.f 

*  Thie  is  true  of  all  shoulder  exci^ons  from  whatever  cause,  and  ia  a  neceaaary 
reeult  of  the  mechanics  of  the  joint. 

f  For  consideration  of  the  tubero^ty  fracture  as  a.a  impediment  to  reduction  see 
under  Shoulder  Dielocationa, 
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Like  fractures  may  accompany  fracture  of  the  surgical  neck.  (See 
Fig.  214.)  Here  their  presence  may  be  diagnosed  if  we  can  feel  the  loose 
fragment;  it  may  be  inferred,  from  the  apparent  thickening  or  crepitus 
on  palpation,  but  the  skiagraph  is  apt  to  be  needed  to  make  sure. 

Greater  Tuberosity 
Where  either  tuberosity  alone 
is  broken,  without  luxation,  we 
are  apt  to  iind  muscle  action  as 
the  cause;  the  result  is  an  aru/- 
Kion  of  the  tuberosity;  the  dis- 
placement i.s  not  apt  to  be  great, 
as  some  connection  of  the  frag- 
ment with  its  bed  usually  persists. 
Fracture  of  the  greater  Iwber- 
<mty  may,  of  course,  occur  from 
direct  violence. 

Displacement  of  the  greater 
tulx'rosity  is  apt  to  be  upward, 
FLa.  ma,  -Krirnir,.  ^.f  uif  KTi-.inT  luiitimviy     with  some  forward  or  backward 
"-riy  by' I Jr.'^'i'ercv^'iinmi >''''''  ^*''  ^^ '  ^'  '^'"''     displacement, and  with  an  (incon- 
stant) rotation  of  the  fragment. 
Diagnosis. — The  head  rotates  with  the  shaft.     There  is  no  shorten- 
ing.    There  is  no  flatteiiiiig  of  the  slioulder.     There  is  thickenii^  (bony) 
of  the  region  involved.     There  may  be  a  palpable  loose  fragment.     Man- 
ipulation may  give  ci'Opitus.     In  addition  to  the  usual  local  tenderness 
and  disability  there  is  pain  on  attempts  at  voluntary  outward  rotation. 
The  arm  may  tend  to  rotate  inward. 

Treatment. — Treat  merit  consi.-*ts  of  fixation  pure  and  simple,  on  the 
lines  above  desen!)ed  (under  Anatoinie  Xeek  Fracture).  It  is  some- 
times well  to  treat  the  lesion  with  the  arm  on  an  alxiuction  splint 
in  case  of  marked  u]nviinl  and  outward  rotation  of  tlie  fragment  of  the 
tuberosity.  (See  Fij>;s.  231  and  2.J5.*)  In  cases  where  this  fracture 
complicates  luxation,  it  may  cause  some  trouble  in  reduction  l>ecause  it 
remains  attached  to  (he  Rlenoid  rim  and  may  get  in  the  way.  In  other 
ciises  the  filirous  att;icliments  to  the  humerus  are  preserved,  and  re- 
duction is  a  simple  matter. 

Union  is  usually  bony.  Necessarily,  then'  is  some  thickening  and  de- 
formity. If  extreme,  this  thickeninR  may  limit  motion  by  contact  with 
the  acromion.  It  iloes  not  affect  the  use  of  the  muscles  inserted  on  the 
tuberositj',  as  a  rule. 

Lesser  Tuberosity 
This  process  is  still  less  often  torn  away,  with  or  without  luxation. 
The  lesser  tuberosity  displaces  inmtrd  when  it  gives  way.     When  it  is 
•If  llii!"  cliM's  mil  K'^'''  proper  roduflioii,  oiicn  o[)orfition  will  lie  indicatt^d. 
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broken,  there  is  no  longer  an  inner  edge  to  the  bicipital  groove,  and  the 
tendon  may  slip  inward. 

Diagnosis  of  the  fracture  as  such  depends  on  local  tenderness  and 
on  the  presence,  to  the  inner  side  of  the  humeral  head,  of  a  hard,  movable 
mass  not  sharing  in  rotation  movements.  Inward  rotation  by  active 
muscle  action  is  lost.  Attempts  at  such  action  give  pain.  According 
to  Bardenheuer,  the  arm  tends  to  lie  in  outward  rotation. 

Treatment  is  by  fixation  with  the  arm  flexed  and  adducted,  to  relax 
the  biceps  and  the  muscles  directly  attached  to  the  tuberosity,  with  a 
shoulder-cap  added  for  protection. 

Results. — Functional  results  would  seem  to  be  uniformly  good, 
though. not  perfect.  There  is  apt  to  be  some  persistent  thickening, 
owing  to  the  necessarily  imperfect  replacement  of  the  fragment. 


SEPARATION  OF  THE  EPIPHYSIS 

The  shape  and  limits  of  the  epiphysis  are  shown  in  Figs.  200,  201, 

202,  204. 

It  may  be  separated  at  any  time  in  childhood, 
beginning  with  the  separations  inflicted  by  the  ob- 
stetrician in  arm  traction,  but  separation  is  rarely  met 
except  between  four  and  thirteen  years  of  age. 
During  this  period  it  is  far  commoner  than  luxa- 
tion— probably  much  commoner  than  fracture  of 
the  surgical  neck.  It  results  apparently  from  the 
same  sorts  of  trauma. 

The  lesion  is  a  clean  separation  in  the  earlier 
years;  later  there  is  apt  to  be  a  chip  of  the  dia- 
physis  separated  with  the  epiphysis.  There  is 
the  usual  tendency  to  extreme  stripping  up 
of  untorn  periosteum  that  occurs  in  most  epiph- 
yseal separations.  Here  this  stripping  occurs  on 
the  outer  side,  as  a  rule.  (See 
Fig.  202.)  Displacement,  usu- 
ally of  the  shaft  forward  and 
inward,  is  often  great.  Dam- 
age to  nerves  or  vessels  is 
rather  rare. 

Diagnosis. — In  childhood 
this  is  the  first  lesion  to  be 
thought  of  in  this  region.  The 
presence  of  some  grave  dam- 
age is  ordinarily  obvious  from 
swelling  and  disability.  On 
palpation,  the  characteristic  displacement  is  made  out  and  the  upper 
end  of  the  shaft  is  easily  felt,  displaced  up  and  inward.     Sometimes  it 
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Fig .  200.  —  Epi- 
physes of  humerus  at 
eight  years  (Warren 
Museum,  specimen 

334). 


Fig.  201.— Relation  of 
the  capsule  of  the  shoulder- 
joint  to  the  upi;)er  epiphyses 
of  the  hunierud  (tliagram). 
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gives  an  actually  tisitJe  projection.  {See  Figs,  205  and  207.)  There 
is  some  shortening— but  not  necessarily  a  great  deal  of  shortening. 

The  axis  of  the  arm  is  obviously  displaced,  just  as  with  luxation,  up, 
inward,  and  forward.     The  anterior  axillary  fold  is  distorted  {Fig,  223). 
The  head  is  palpable  only  as  the  normal  resistance  to  be  felt  under 
the  acromion. 

There  may  be  crepitus,  but  only  so/(  crepitus,  often  to  be  brought  out 
only  by  vigorous  manipulation  under  traction,  for  the  shaft  is  apt  to 

slip  clear  by  the  head. 
^_  -^^^^^_  The  injury  is  a  perfectly  typi- 

^^^^^^  •   ^^^^^^1     cal  one;  the  deformity  is  almost 

^^^H^E  ^^^^^Pl     always  the  same,  the  displacement 

^^^^^^^  ^^^^  varying  only  in  degree.*    The  shaft 

I 

Fi I.  205.— Separation  ot  Ihe    ...       , 
.i;.|il»™l  up  anJ  rbrwBnl.     On  operaling  I  fnun.i 
Ihe  Bn.l  of  the  ahafl  buried  in  the  delmin  mu-cle, 
RMuctiiiii  naa  fasy.      PoBilion  van  mt>inTBine.l 

thIouShdn*il-hol'M'!'*Ani.leal^Si'lt'tM"obt8i"Bl. 

is  pulled  inward  and  upward  by  the  muscles,  even  if  not  originally  so 
displaced.  The  head  lies  in  the  socket,  but  may  rotate  as  it  does  in 
the  fracture  of  the  surgical  neck.     (See  Fig.  203.) 

Treatment. — The  problem  of  treatment  is  no  different  from  that  of 
a  fracture  across  the  tuberosities,  except  that — and  this  is  important — 
we  have  in  these  epiphyseal  cases  a  long  strip  of  intact  tough  periosteum. 
This  seems  to  act  as  an  obstaclet  to  the  ordinary  means  of  reduction. 

•Original  backward  or  outward  displacement  I  have  seen  but  twice. 

t  AUJB  has  Bhowii  liow  such  a  periosteal  strip  may  be  a  real  oltstacle  in  the  re- 
duction ot  thigh  fractures;  probably  it  acts  in  a  like  manner  here,  though  the  hu- 
merus head  shows  no  Rreat  deviation  from  the  line  of  the  shaft.  In  the  main, 
however,  the  obstacle  here  is  that  the  strap  of  periosteum  is  short,  and  a  pull  in  the 
hne  of  the  shaft  tends,  not  to  reduce,  but  to  drive  the  displaced  fragments  together. 
{See  Fig.  210.) 
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Certainly  the  average  end-result  of  a  separation  of  the  epiphysis  is  far 
less  satisfactory  than  that  of  a  fracture  at  Hkc  height  in  the  adult'eo 


■/.  i-r»ys.  Fi».  308 


far  ns  positiim  Rm-s,     I  haw  seen  casi'  ;iftcr  case  with  a  deformity  like 
that  of   Fig.  li()7  or  even  Fig.   2()rj,  after  treatment    by  surgeons  of 


;ion,  traction,  direct  pressure,  etc., 
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acknowledged  skill  and  carefulness,  and  in  my  own  cases  the  results 
have  not  been  what  I  might  wish. 

Accordingly,  my  belief  as  to  the  desirable  routine  is  as  follows^ — we 
should  attempt  reduction  by  abduction,  traction,  direct  pressure,  etc., 
as    for    fracture.      If   apparently 
successful,  we  should  "check"  our 
replacement  by  palpation  and  by 
fresh  Roentgen  plates. 

If  the  replacement  is  not  good, 
we  should  cut  down  and  reduce 
the  displacement  under  the  eye; 
then  suture  the  bones  with  kan- 
garoo tendon  or  with  a  reliable 
catgut   to  insure  maintenance  of 

reduction.  In  this  way  we  can  rfducViSn  ^'^wsViwe  ^ho"^  b  spSIl^ot  n^  5^" 
secure  perfect  reduction  and  re-  (t>nihi-inrnTSHie)iornii»oy»-Lt>itheepiphyBiB 
suits. 

This  operative  procedure  has  frequently  been  carried  out  with  good 
results  by  myself  and  others.  I  have  operated  in  four  cases  after  re- 
peated attempts  by  myself  and  others  to  reduce  displacement  by  ordi- 
nary methods.  The  obstacle  in  one  case  chanced  to  be  not  periosteum, 
but  an  embedding  of  the  end  of  the  shaft  in  the 
substance  of  the  deltoid.  Reduction  was  made  and 
secured  by  a  stitch  of  kangaroo  tendon.  Conval- 
escence was  uneventful,  and  a  perfect  functional 
result  was  secured  in  a  very  short  time.  (See 
Figs.  205  and  206.) 

The  fact  that  I  have  not  operated  oftener  is  due 
purely  to  the  conservatism  of  my  patients  and  of 
F"iK-  210— sheifh     the  average  surgical  opinion  of  this  community.     I 
obsiafie  lo  rwiuciion.     believc  this  to  be  an  operable  lesion  in  the  majority 

loreduM ii""*™'  ""'  Results. — Cases    perfectly    reduced    get   perfect 

functional  results.  Cases  ill-reduced  get  surpris- 
ingly good  function,  but  retain,  as  a  rule,  a  limitation  of  forward 
elevation  and  of  ab<luction,  owing  to  the  deformity  and  thickening, 
and  show,  for  years  at  least,  an  obvious  deformity.  Later  interfer- 
ence with  growth  in  the  length  of  the  arm  is  recorded  in  a  number  of 
cases,  but  scem.s  so  rare  compareii  with  the  total  number  that  we  may 
almost  disregard  It. 

FRACTURE  THROUGH  OR  BELOW  THE  TUBEROSITIES  (Including  "Sar- 
fiieal  Neck  "  Fractures! 
The  usual  fracture  hnes  are  shown  in  Figs.  211   and  212.     Solid 
impaction  may  occur,  or  a  light  impaction,  or  oftencst  none  at  all. 
In  the  last  case  the  deformity  may  be  considerable. 
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The  injury  results  from  a  fall,  usually  on  the  outer  side  or  on  the 
front  of  the  shoulder,  from  abduction  (leverage  across  acromion?), 

from  a  force   applied  to  the  elbow 
driving  the  bone  up  and  forward,  or 
even  from  a  fall  on  the  back  of  the 
shoulder. 
r  ^ >^  Lesions. — Apart  from  the  vary- 


rr^^f 


Fig.  215. — Fracture  of  the  surfirica]  neck;  shaft        FIr.    216. — Impacteil    fracture  of    the  surgical 
displaced  up  and  inward.  neck  (sketch  from  x-ray  plate). 

ing  height  of  the  fracture  lines,  there  is  a  good  deal  of  variation  in 
extent  and  direction  of  displacement,  and  of  reciprocal  impaction  if 
any  impaction  exists. 

There  is  no  use  in  classifying  these  displacements  too  closely,  for 

we  do  not  yet  know  what  they  cor- 
respond to  in  cause,  in  indicated 
treatment,  or  in  prognosis.  Figs. 
211  to  222  will  suffice  to  show  the 
variants  of  type.     The  eroded  forms 


Fig.  217. — Fracture  of  the  surgical  neck  of  the 
humerus.  Much  <ii.splacement.  Loose  fibrous 
union  only  (Warren  Museum,  specimen  991). 


Fig.  218. — Surgical  nock  fracture  impacted 
in  slight  abduction,  tliough  to  a  le^M  degree  than 
Fig.  216  (sketch  from  i)iate). 
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migh  the  tuber* 


(Fifi.  217J  seen  long  after  injury  leave  iih  v 
the  oriKii'nl  plane  of  lesion. 

Assueiated  fracture  of  one  or  hoth 
tuberosities  is  not  rare.  (Sec  Figs. 
Itifi  and  1!)!).)  Wpiral  or  olilique  lines 
are  not  very  uneumnion. 

It  may  he  noted  that  in  ail  the 
cases  that  one  would  think  of  puttiiiK 


^*A 


ith  little  information  as  to 


the  ievtl  vf  (he  riujihyw. 
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in  this  class  the  lower  fragment  carries  the  attachment  of  the  great  ad- 
ductors (the  latissimus  and  pectoral),  while  the  head  carries  the  in- 


Fi^  22a.— C«M  oi«ra(«l  by  the  ■ 


•b  sketch  from'an'iim^n" 


up  unil  in  (shifting  of  ll 
ethrulvfiititi. 
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sertions  of  the  short  rotators,  and,  what  is  more  important,  of  the  short 
abductors. 

It  is  for  this  reason  that,  in  cases  in  which  there  is  no  impaction, 

the    tendency   to    displacement   is  practically 
constant,  namely,  abduction  and  some   out- 
f^  ward  rotation  of  the  upper  fragment,  adduc- 

'  tion — and  usually  forward  and  upward  dis- 

placement— of  the  end  of  the  shaft. 

There  is  usually  an  obvious  shifting  of 
the  anterior  axillary  fold  (Fig.  223). 

This  fracture  is  not  very  liable  to  inter- 
position of  periosteum  or  muscles  or  tendons 
between  the  fragments. 

Nerve  or  vessel  injuries  are  rather  rare. 
Diagnosis. — Impacted. — The   signs  of  lo- 
calized   damage    are    obvious.     Ecchymosis 
and  (swelling    arc    usual.     Tenderness,   vol- 
untary  fixation    clue   to    pain,    pain   about 
M      ■"!    -  i-rnciiin-    of     ^^^   J"'"''   ^""^   (lowtt  the   arm,    are    nearly 
iippk  of '  hiinHini-:    1.  Hea.i  .it     always  present. 

i"ilu^.i"l(.B»wBni':  "'.  iiiiwm»^I  The  arm  lies  at  the  side,  not  alxlucted, 

h™.l!'1i!"^-'K,n'nJ7"'i'''-''>'3'i     I'lt  the  general  axis  may  be  displaced  inward, 
iH.iii-ir.mMi^vcin.  R.  II.  (mil-     pving  an  appearance  not  unhke  that  of  the 
displacement  with  luxation. 
The  arm  is  held  supported  by  the  other  hand. 
Motiim  is  liuiited  only  as  a  result  of  pain  and  spasm,  as  a  rule. 
There  is  flattening  of  the  slioulder  from  the  outside,  slight  promi- 
nence of  the  slioulder  in  front. 

Shortening  is  slight,  often  apparently  absent. 
( 'ill  1)1  pacted- -If  the  fracture  is  loose,  there  is 
usually  little  flattening  on  the  outside,  but  an 
obvious  prominence  of  the  upper  end  of  the  shaft 
in  front—  a  nmyh  pnutiinenee  very  different  from 
the  .smooth  he:ul  of  a  luxation,  and  usually  lying 
a  bit  lower  down. 

There  is   shortening,    varying    from    almost 
nothing  to  an  inch  or  more. 

Failure  of  the  head  to  move  with  the  shaft, 
to  rotate  when  the  elbow  is  rotated,  is  the  best 
single  sign:    it  is  of  no  use  unless  the  fracture  is 
loose;    moreover,  we    must    be    careful    not    to      infasuremEni  for  >horten- 
loosen  an  impacted  or  firmly  entangled  fracture      temni  condyir. 
to  test  this  point. 

Crepitus  is  often  obtainable  in  loose  (or  loosened)  fractures,  but 
not  always  easily  obtainable. 
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r  treatment  i; 


Pain  on  upward  pressure  on  the  elbow,  pain  felt  at  the  shoulder,  is  of 
some  value  as  an  indication  of  fracture. 

Treatment. — Impacted. — In  case  there  is  impaction,  our  first  duty 
is  to  determine  whether  we  should  not  leave  this  impaction  alone.  As 
a  rule,  we  should  leave  it  alone.  It  is  justifiable  to  break  up  an  im- 
paction here  only  if  the  position  is  bad  enough  to  justify  us  in  taking  a 
definite,  even  if  small,  risk  of  non-union.  Often  it  is  wise  not  to  dcci<le 
until  a  skia^aph  is  taken.  If  we  break  up  the  impaction,  the  further 
treatment  is  that  of  any  unimpacted  case. 

If  we  decide  to  let  the  impaction  i 
fixation  and  protection  only — sling,  cir- 
cular, and  shoulder-cap.  This  must  be 
retained  for  aliout  four  weeks,  but  mas- 
sage may  be  begun  at  one  week,  and 
passive  motion,  gently,  as  soon  as  two 
weeks  at  latest. 

Unimpacted  Fracture.  Itedjiction. — 
Here  we  have  to  deal  with  a  head 
sometimes  displaced  forwaril  or  hack, 
almost  always  rotated  up-  and  outward 
by  the  supraspinatus  and  infraspinatus 
and  teres  minor  muscles,  and  pretty 
firmly  fixed.  The  shaft,  adducted, 
usually  lies  to  the  inner  side,  either 
overlapping  the  head  or  entangled  with 
it  at  an  angle. 

In  either  case  we  must  use  traction 
with  direct  manipulation  of  the  end  of 
the  shaft.  If  we  abduct  the  arm  and 
rotate  it  a  little  outward,  it  will  better 
correspond  to  the  position  of  the  head, 
and  reduction  will  go  better. 

Abduct,  then,  apply  strong  traction  Ki«.  a^.— Keiliirlii.n;    'mclinn  in 

in   the   line   of  the  arm,  rocking  and     on  ihe  »hiirt  wiih'oue  hand,  ohiie  iiw 
rotating   it    the   while,    and    have    an     "<f^r»h.>vei  iiic  sh..iii.iM,Ni™rrf, 
assistant  press  on  the  displaced  upper  end  of  the  shaft,  pushing  it 
toward  the  head,  which  is  supported  by  counterpressure  (Fig.  220). 

The  success  of  reduction  is  indicated  by  crepitus,  and  in  fortunate 
cases  rewarded  by  an  interlocking  of  fragments.  Tlie  perfection  of 
position  is  tested  by  palpation,  by  measurement  of  length,  and  by  the 
fact  of  rotation  of  the  interlocked  upper  fragment  with  tht;  arm. 

Sometimes  traction  downward,  or  downward  and  backwarti,  is  more 
efiGcient.     It  is  all  a  matter  of  the  detail  of  displacement. 

Often  a  leverage  over  the  fist  or  wrist  as  a  fulcrum  on  the  inner 
side  of  the  displaced  lower  fragment  helps  reduction. 
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Apparatus. — I  have  always  found  a  carefully  fitted  axillary  pad,  co- 


aptation s]»liiits,  fkwly  ap]>licd,  running  up  the  outer,  front,  and  back 
sides  of  tlie  upper  arm,  a  wrist-sling,  a  wide  Mwatlie,  and  a  shoulder-cap 
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over  all  for  prot«^ion.  to  be  a  perfectl\-  satisfactory  apparatus.  A 
elixiw  ^lint  I*  rarely  io(licat(Hl.  As  a  nilc,  sufficiently  gixKl  entangl< 
meni.  if  we  may  so  call  it.  of  the  broken  ends  can 
be  secured  so  as  to  make  the  tendency  to  displace- 
ment by  the  pull  of  the  deltoid  comparatively  slight : 
all  the  other  muscle  pulls  may  be  neutralized  in  the 
above  apparatus  by  arranging  padding. 

Many  forms  of  dressing  have  been  recommended. 
One  class  rest  on  the  theory  of  necessary  traction 
in  the  line  of  the  arm.  These  are;  a  weight  hung 
from  the  elbow  by  adhesive-plaster  strips  applieil 
above  the  elbow,*  the  patient  Iwing  up  ami  aUnit. 
or  Bardenhauers  complicated  pulley  apparatus  for 
traction  in  bed,  and.  finally. — best  of  all,  if  we 
want  light  traction, — a  plaster-of-Paris  bandage 
that  both  fixes  the  arm  and  weights  it.  while  the 
arm  is  supported  only  by  a  sling  at  the  wrist. 

If  we  have  a  spiral  or  oblique  fracture,  or  if  we  e-rTHJZCrr-, 
must  work  against  spastic  action  of  vcrj-  jiowerful  tii*****C 
muscles,  one  or  another  of  these  niethoils  may  he  of     ,„,i„!|''  ,iii;J';,„\'"Jj'', 

*  An  interna]  angular  tin  splint  may  ho  applird.  nml  llic  livln>i"Kiliin«i>.«t<ir 
weigh!  hung  from  this.  (See  Fig.  23;i.)  This  is  cffi.'ifiU  iind  '"ihumg  xi\'iT.".\  «i'"v 
comfortable.  „  k>iir>'. 
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use;  ordinarily,  they  are  not  needed,  and  we  had  better  get  good  r 
position  first — it  is  not  so  hard  to  hold  it  once  it  is  attuned. 


Anutlior  class  of  dt-vitcM  is  intended  to  keep  the  arm  in  abduction  to 
correspontl  with  the  <iisplacernent  of  the  upper  fragment.  Mittel- 
dorpp's  triangle  is  the  most  used  type. 
It  may  be  dismissed  with  the  remark 
that  it  keeps  the  arm  abducted,  but 
aUlucted  in  internal  rotation.  The 
O^ood  and  Pcnhallow  splint  (see  Figs. 
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Z'2'2  Jirid  ■i'2:i)  I  have  usvil  and  found  Vx-ttt'r  in  this  regard,  hut  even  this  it 
nut  usually  ii'hiptfd  tu  this  particular  fracture. 

If  nMuclion  is  necessary,  -  that  is,  if  on  reduction  In  abduction  w« 
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cannot  so  entangle  the  fracture  surfaces  that  the  head  rotates  down  when 
the  arm  is  lowered, — then  the  triangle  devised  by  Dr.  George  H.  Monks* 
will  serve  best  (this  is  shown  in  Fig,  234).  When  such  a  splint 
cannot  be  made  readily,  the  same  position  may  be  secured  with  plaster- 
of-Paris  (Fig.  235). 

Reduction — and  reimpaction  so  far  as  possible — is  the  keynote  of 
success;  this  once  accomplished,  special  apparatus  is  not  often  called 
for. 

After-treatment.— Apparatus  must  be  worn  for  three  to  five  weeks, 
according  to  the  promptness  of  apparent  union  (tested  by  elevation, 
abduction,  and  rotation).     Early  massage  and  passive  motion  at  two 


or  three  weeks  help  much.     Hand,  wrist,  and  elbow  motions  (passive) 
are  indicated  within  a  week. 

Results. — Union  usually  occurs  promptly.  Permanent  non-union 
does  occur,  but  is  a  rarity. 

Delayed  union  is  less  rare,  but  not  to  be  expected. 

There  seems  to  l>e  no  tendency  to  progressive  deformity. 

Return  of  function  is  slow;  as  with  luxations,  the  abihty  to  put  the 
arm  behind  the  head  and  behind  the  back  returns  last  of  all,  but  unless 
the  reposition  has  been  unfortunate  it  does  return. 

Do  not  expect  end-results  before  four  to  six  months,  and  adapt  the 
prognosis  to  something  near  this  date. 

*  Monks,  Boston  Med.  and  Surg.  Jour.,  1890,  cxxiii,  p.  183. 


CHAPTER  XIV 

THE  ELBOW 

Injuries  to  this  joint  are  very  common,  especially  in  children  under 
twelve  years  of  age.  In  childroQ,  falls  are  apt  to  lje  received  on  the 
elbow,  because  children  do  not  save  themselves  by  throwing  out  their 
bands.  kSo  it  happens  that  clbuw  injuries  in  adults  result,  as  a  rule, 
from  severe  accidents,  wiiile  in  children  the  fall  that  gives  such  injuries 
may  often  enough  be  very  slight.  From  this  fact,  and  from  the  anatomic 
differences  dependent  on  the  very  com|}licated  form  of  epiphysis  at  the 


lower  t'rid  of  llic  hunierus.  (lie  frai'ture  fonius  in  adults  and  those  in 
cliildn-n  itre  very  unliki'.  Tlic  luxations  arc,  of  course,  practically 
ideiilit-al. 

LANDMARKS 

Tlir  JiiiidniJirks  of  llic  cjl.ow  an-  the  oiciTaiii.ii.  the  two  condyles, 
thelu'ad  iif  t  lie  radius,  and  the  lower  porl  ion  of  llic  shaft  of  the  humerus 
at  the  front. 

It  is  ..ftcri  slali-d  ll[al  the  two  eondyles  are  etiually  distant  from  the 
oleeraiion.  IJiat  they  lie  at  the  same  hei}!:lit  when  the  arm  hangs  at  the 


LANDMARKS 


aide,  and  that,  with  the  arm  at  right  angles,  the  olecranon  and  condyles 
are  on  the  same  vertical  plane. 

As  a  matter  of  fact,  the  olecranon  is  distinctly  nearer  to  the  internal 


than  to  the  external  condyle,  and  in  some  individuals  this  difference  ii 
considerahle  (Fig.  2.3fi). 


With  the  arm  hanging  straight,  the  olecranon  is  apt  to  lie  a  trifle 
higher  than  the  line  between  the  two  condyles. 

In  the  lateral  view,  with  the  arm  at  a  right  angle,  the  olecranon 
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tip,  as  is  seen  in  tiie  accompanying  cut  {Fig.  240),  lies  distinctly  behind 

the  plane  of  tlie  condyles. 

In  determining  tlie  landmarks  of  an  injured  elbow  not  only  must 
these  facta  be  borne  in  mind, 
but  a  comparison  must  be 
made  with  the  elbow  on  the 
sound  side,  for  normal  var- 
iations are  considerable.  In 
feeling  for  the  landmarks, 
the  elbow  is  flexed. 


^ 


The  olecranon  is  first  identified,  if  possible,  by  its  continuity  with 

the  subcutaneous  Murface  of  the  ulna. 

Shortening  is  measured  fnmi  the  olecranon.     (See  Fig.  242.) 

By  pressing  in  above  the  olecranon  behind,  it  is  often  possible  to  feel 

the  sigmoid  surface  of  the  ulna,  if  there  is  dislocation  (Fig.  241). 


The  internal  cpicurulyle  may  be  k  o 

and  may  be  rccogniiit'd  by  its  hook-  I  aj 

the   ulnar  iiorvc  within  the   groove 


ti  out  difficulty, 

the  presence  of 

hook  (Fig.  243). 


LANDMARKS 
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In  many  instances  the  ulnar  nerve  is  more  certainly  to  be  identified  than 
any  other  structure  about  the  elbow,  being  the  only  structure  on  the 

inner  side,  running  vertically,  which  can  be 

rolled  under  the  finger.' 

The  external  condyle  can  best  be  identified 


l--i«S.  137  ami 
Thf  elbow 


Fig.  242.— MeBBUremen 
m,  from  armmial  >uur  (« 
5)  to  the  li|i  of  the  olec 


by  placing  the  first  two  fingers  on  the  external  condyle  and  on  the 
radial  head  respectively,  and  rotating  the  forearm  (Fig.  244). 

Any  point  which  rotates  freely  is 
presumably  the  head  of  the  radius. 

There  is  normally  a  sufficient  asym- 


Fi»    ■•44  — Pnlpatit  n  of  the  external  con 

dyle.  One  finpr  re™!-,  on  the  condjle  one  ii 
the  rulml  hejurm  tmni  of  it  nhen  ihe  foreann 
i«  rotate.1   the  Ino  are  rea.<ili  dtHerenlwed 

metry  of  the  radial  head  so  that  this  rotation  is  readily  perceived,  even 
though  there  be  some  swelling. 

,  Boston  Med. 
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Any  fixed  point  (felt  in  this  test)  is  probably  the  external  condyle. 
Except  for  this  test  by  rotation  there  is  likely  to  be  considerable  con- 
fusion in  this  matter,  as  the  radial  head  may  frequently  be  the  most 
prominent  structure  at  this  side  of  the  joint. 

Flexion  and  extension  at  the  elbow  in  most  cases  help  the  distinction, 
for  the  condyle  does  not  move  much  with  the  forearm,  even  if  there  is  a 
break  above  it. 

The  position  of  the  lower  part  of  the  humerus  in  front  is  best  made 
out  by  pushing  the  thumb  in  behind  the  biceps  on  the  outer  side,  as 
shown  in  the  sketch  (Fig.  246). 

In  determining  all  these  landmarks  in  a  swollen  elbow  it  may  be 

necessary   to    reduce    the   edema    by 
massage. 

In  this   massage   the  tips   of    the 
thumbs  and  fingers  are  used,  first  to 


Fig.  24(). — Palpution  of  the  front  surface  of  the 
huinenix  clo'^e  to  the  joint. 


Fig.  247. — Synovitis  of  the  elbow-joint. 
The  swelling  lies  on  either  side  of  the  joint, 
hisecte<l.  m)  to  .spetik.  at  the  buck  by  the  de- 
I)res«<ion  made  by  the  tight  triceps  tendon.  The 
swelling  is  made  more  obvioas  by  flexing  the 
joint. 


press  ill  slowly  until  a  considerable  pit  is  produced;  then  this  pit  is,  by 
kneading  in  a  divergent  spiral,  enlarged  to  the  size  that  is  needed  to 
bring  th(»  given  landmark  within  roach  of  the  finger-tip.  For  any 
fracture  or  luxation  within  a  week  or  ten  days  from  the  date  of  injury 
this  method  is  perfectly  efficient,  and,  if  carried  out  slowly,  it  is  practi- 
cally painless.  Soniotinies  temporary  firm  bandaging  of  the  part  with 
a  rubber  bandage  or  with  an  elastic  woven  bandage  is  a  useful  pre- 
liminarv  to  this  examination. 

« 

Later,  there  occurs  in  manv  fractures  a  firm  infiltration  of  the  sub- 
cutaneous  and  deeper  tissues,  especially  just  outside  the  area  covered  by 
splints,  that  cannot  be  massaged  away  satisfactorily. 


COMPLICATIONS 
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ELBOW  DISLOCATION 

Dislocations  at  the  elbow  are  common  in  both  children  and  adults. 
They  do  occur  from  falls  on  the  elbow,  but  seem  to  come  more  often 
from  falls  on  the  hand  so  received  that  the 
arm  is  driven  into  hyperextension,  or  is 
driven  forcibly  up  in  a  position  of  partial 
extension.     (See  Fig.  248.) 

LESIONS 

Obviously,  there  must  be  much  tearing 
of  ligaments  in  all  forms  of  elbow  luxation. 

Backward  Luxation. — In  the  usual  back- 
ward luxation  the  internal  lateral  ligament 
is  always  torn;  the  external  lateral  is  usually 
torn.  The  anterior  ligaments  and  capsule 
are,  and  must  be,  ruptured;  behind,  the 
damage  is  sometimes  only  a  ligament  tear, 
but  often  it  is,  in  the  main,  a  stripping  up  of  the  periosteum*  from 
the  shaft  of  the  humerus. 

Either  epicondyle  may  be  torn  loose:  the  internal  is  often  torn 
ofif  by  the  strain  on  the  internal  lateral  ligament.  If  torn  loose,  these 
condylar  fragments  are  displaced  ivith  the  forearm^  usually  backward. 


Fig.  248. — Mechanism  of  lux- 
ation biickward.  Either  the  bonee 
of  the  forearm  are  driven  backward 
(elbow  flexe<l)  or  they  are  throttm 
out  bu  leverage  (elbow  hyperex- 
tende<i). 


COMPLICATIONS 

In  rotatory  luxation,  particularly,  the  displaced  internal  epicondyle 
may,  on  reduction,  be  driven  into  the  joint. 

There  may  be  damage  to  radius  or  ulna  at  the  joint. 

There  may  rarely  be  an  entanglement  of  the  biceps  tendon  behind 
the  external  condyle  (Michaux,  autopsy) ;  other  than  this,  there  seem 
to  be  no  tendon  or  muscle  complications  worth  considering. 

Tearing  of  the  brachial  artery  belongs  to  the  comi)lications  of  the 
rare  compound  luxation,  and  is  excessively  rare  at  that.  (Flaubert's 
case  of  brachial  artery  rupture  resulted  not  from  the  dislocation,  but 
from  the  reduction  mana3uvers.) 

Nerve  camplicationSj  save  contusion  or  pinching  of  the  ulnar,  are  also 
practically  confined  to  cases  of  compound  dislocation.  Median  and 
musculospiral  lesions  have  occurred. 

Ulnar  nerve  injury,  on  the  other  hand,  is  not  rare.  The  ulnar 
nerve  is  rather  firmly  bound  down  in  the  groove  behind  the  internal 
epicondyle,  and  it  may  be  hurt  in  any  kind  of  luxation,  and  is  apt  to  be 

*  This  stripped-up  periosteum  is  the  source  of  the  massive  formation  of  new 
bone  behind  and  to  the  outer  side  of  the  joint,  regularly  found  at  operation  on  old 
luxations. 
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hurt  if  there  is  a  tearing  off  of  this  opicondyle.  Two  cases  in  point  have 
lately  come  under  my  notice:  in  one  the  nerve  was  stretched  over  the 
displaced  epicondyle;  in  the  other,  the  cpicondyle,  dragged  into  the 
joint  in  reduction,  compressed  the  nerve  by  holding  taut  a  strip  of  fibrous 
tissue  that  crossed  the  nerve. 

In  other  cases  the  mechanism  is  one  of  mere  contusion  at  the  time 
of  displacement  or  of  a  temporary  stretching,  fully  reUeved  by  reduction. 

In  a  good  many  cases  of  dislocation  the  patients  complain  of 
temporary  pain  or  numbness  in  the  ulnar  side  of  the  hand. 

Compound  luxations  are  rare. 

If  there  is  penetration  of  the  skin,  it  is  due  to  the  protrusion  of  the 
humerus  through  the  soft  parts  in  front  of  the  joint. 

GENERAL  DIAGNOSIS  OF  LUXATIONS  OF  THE  ELBOW 

According  to  the  direction  of  the  force,  and  more  particularly  accord- 
ing to  the  damage  done  to  the  ligaments,  the  direction  of  displacement 
varies.  Most  often  it  is  directly  backward;  not  unusually  more  or 
less  outward  as  well. 

Rotatory  luxations  also  occur — /.  e.,  luxations  backward  in  which 
but  one  lateral  ligament  is  torn  and  in  which  there  is  total  luxation  of 
one  bone,  partial  luxation  of  the  other. 

Inward  luxation,  and  the  forward  displacement,  though  among  the 
well-attested  possibilities,  are  so  rare  as  to  be  only  curiosities. 

'* Divergent  luxations^'  are  still  rarer. 

There  is  in  the  backward  luxation  at  this  joint,  as  in  other  disloca- 
tions, a  good  deal  of  pain.  Swelling  is  not  always  especially  prompt  or 
verv  severe. 

In  the  l)ackwarcl  luxations  the  arm  is  hold  in  semiflexion  (at  about 
130  to  140  degrees,  usually);  flexion  is  painful,  and  is  practicable  only 
to  perhaps  110  degrees.  Extension  is  possible  to  a  varying  extent,  but 
is  never  normal.     All  motion  is  painful.     There  is  marked  muscle  spasm. 

On  inspection  the  displacement  is  obvious  to  the  practised  eye. 
The  only  (juestion  is  usually  between  the  dislocation  and  the  supra- 
condylar fracture  which  results  from  like  mechanical  causes,  and  shows 
a  similar  displacement. 

In  dislocation  (backward)  the  olecranon  lies  behind  the  humerus, 
behind  its  norninl  relation:  there  is  a  concavity  al)ove  it,  equally  per- 
cei)til)le  whether  it  ai)pears  as  r/,  in  Fig.  249,  or  as  h. 

The  j)r()minenc(»  of  the  olecranon  is  increased  by  flexion  of  the  arm 
(Fig.  2:^9). 

On  examination  we  flrst  identify  the  various  landmarks — the  two 
ei)ic()n(lyles,  tlie  olecranon,  and  the  radial  head.  At  times  it  may  be 
necessary  to  massage  away  the  edema,  but  this  is  always  practicable 
with  j)atience,  except  in  old  cases. 
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As  a  rule,  it  is  possible  to  feel  the  hollow  of  the  olecranon  at  the 
back  of  the  elbow,  as  indicated  in  the  sketch.  If  this  is  clearly  felt, 
the  question  of  diagnosis  is  settled. 

The  head  of  the  radius  may  be  certainly  identified  by  laying  two 
fingers,  one  on  the  external  condyle,  the  other  on  the  radial  head  (see 
Fig.  244),  and  then  rotating  the  forearm. 

The  internal  epicondyle  is  recognized  by  its  hook-like  shape,  and,  if 
there  is  any  doubt,  by  its  relation  to  the  readily  palpable  ulnar  nerve. 

As  to  the  external  condyle,  there  may  be  some  question,  especially 
if  the  dislocation  be  out  and  back  or  rotatory ;  with  direct  luxation  back- 
ward there  is  no  trouble.  If  the  dislocation  be  directly  outward,  of 
course,  the  external  condyle  will  be  beyond  reach  of  palpation.  If  it 
is  within  reach,  it  may  be  distinguished  from  the  radial  head,  which 
usually  lies  in  contact  with  it,  by  the  rotation  of  the  radius,  and  by  the 
fact  that  the  condyle  does  not  move  with  the  radius  in  flexion  and  ex- 
tension. Remember,  however,  that  sl  fractured  external  condyle  may  so 
move,  though  very  slightly. 

With  the  five  landmarks — olecranon,  head  of  radius,  internal  epi- 
condyle, external  condyle,  front  of  lower  end  of  humeral  shaft — all 
determined,  there  need  be  no  doubt  as  to  the  question  of  displacement 
in  any  of  the  forms  of  luxation,  and  but  rarely  in  the  fractures. 

Whether  in  the  presence  of  a  dislocation  there  are  or  are  not  asso- 
ciated fractures  is  not  so  easily  determined. 

Avuhion  of  the  tip  of  the  internal  condyle  very  often  compUcates 
dislocation,  and  not  very  infrequently  small  portions  of  the  external 
condyle  are  loosened,  with  the  periosteum. 

Fractures  of  the  coronoid  complicating  dislocation  are  less  heard  of 
since  the  x-ray  has  given  more  accurate  data.  The  writer  has 
seen  but  one  case,  though  he  has  tested  a  number  of  cases  with  the 
x-ray  in  which  this  diagnosis  preceded  the  skiagraph.  Fractures  of 
the  radial  neck  or  head  are  rather  rare  complications. 

Cases  in  which  dislocation  seems  to  be  complicated  with  fracture  of 
the  external  cotidyle  as  a  whole  often  prove  to  be  backward  and  outward 
dislocations  uncomplicated — at  least  this  has  proved  to  be  so  in  the 
writer's  cases.  As  a  rule,  it  seems  safe  to  generalize  that  the  chances 
are  heavily  in  favor  of  a  dislocation  being  uncomplicated,  unless  the 
internal  epicondyle  is  torn  away. 

The  common  mistake  is  not  the  overlooking  of  these  fracture  com- 
plications, but  that  of  diagnosing  dislocation  when,  in  fact,  there  is 
only  a  fracture,  entirely  above  the  joint. 

LUXATION  BACKWARD 

Such  luxations  are  ver}-  common  and  form  the  overwhelming  ma- 
jority of  elbow  dislocations.     They  occur  both  in  adults  and  in  children. 
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The  general  appearance  is  obvious  from  the  illustrations  (Figs.  249, 
250,  etc.).  Swelling  an<l  pain  vary  greatly.  If  there  is  little  swelling, 
the  diagnosis  is  often  made  almost  oti  sight.  The  diagnostic  points 
have  been  gone  over  under  general  diagnosis  and  hardly  need  more 
discussion.     Careful  identification  of  landmarks — very  easy  unless  there 


is  swelling — gives  po-sitive  diagnosis.  Complicating  fractures  are  rare, 
and  are  usually  diagnosed  only  <luring  or  after  reduction. 

Reduction. — The  overwhelming  majority  of  dislocations  are  back- 
ward, or  back  and  slightly  outward.     They  are  usually  easily  reduced. 

Then.'  arc  scv'eral  methods.     The  writer  has  almost  always  used 


one — niO(Ierat«  cxti'nsion  downward,  traction  on  the  forearm,  with 
countcn'xti^tif'ion  on  the  upper  :irm,  then  a  sweeping  motion  down  and 
into  flexion,  with  some  attempt  at  separation  oi  the  joint  surfaces  as 
Hcxion  is  begun  (Tig.  2C3).     Thi.s  lia?i  never  failed  to  work  in  recent 
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Fig.  252.— Btwkwani  li 
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Another  method,   gentler  aad  equally  effective  with  the  readily 
reducible  dislocations  in  children,  is  as  shown  in  Fig.  262. 

Here  the  weight  of  the  arm  gives  most  of  the  forward  traction. 


I.  255.— .Y-ray:  sann  ei 


The  thumbs  !*huve  the  olecranon  down  and  forward,  while  the  fingers 
steady  the  arm  and  give  couiiterpressurc. 

A  method  much  described  and  a  good  deal  used  is  direct  traction 
with  hyperextcnsion.    (See  Fig.  204.)    This 
seems  based  on  tht-  theory  that  the  tip  of 
the  coronoid  process  will  catch,  and  will 
not   pass   over  tlic   humeral  surface.     In    i 


fact,  it  will  so  paws  without  trouble,  and  this  method  has  always  seemed 
to  rue  unnecessary,  tliough  unquestionably  effective;  it  is  open  to  the 
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objection  that  it  must  further  strain  the  remain<ler  of  the  anterior 
ligaments,  etc.,  already  seriousij'  torn. 


The  reduction  over  the  operator's  Icnee  (Fig.  26G)  is  open  to  the 
ime  objections. 


er^- 


Anotlier  method,  gentle,  showy,  and  moderately  efficient,  is  shown 
in  Fig.  26.J. 

Neither  this  last  nor  the  si'cond  method  described  practically  ever 
calls  for  anesthesia,  while  the  others  either  may  or  may  not,  accord- 
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ing  to  the  time  elapsed,   and  according  to  the  sensitiveness  of  the 
individual.     With  ver\'  muscular  patients  reduction  without  anesthesia 


may  be  injurious;  under  ether  the  muscles  slacken  and  less  force  in 
manipulation  suffices. 
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OUTWARD  LUXATION 

Of  the  other  forms,  the  outward  displacement  is  least  uncommon. 
Not  infrequentlj'  a  dislocation  tliat  must  be  classified  with  backward 
displacements  lies  also  somewhat  outward,  but  a  real  outward  luxation 
is  rare — that  is,  a  displacement  such  that  the  coronoid  is  still  in  front 
of  the  humerus.     (See  Figs.  269-272.) 

Thret^  varieties  of  such  displacement  have  been  described: 

1.  Complete   (without  pro- 
nation). 

2.  Complete    (with    prona- 
tion). 

3.  Incom])lete. 
In   the  complete  forms  not 

only  are  the  lateral  Hgaments 
f^tine,  but  necessarily  the  an- 
terior ligament  as  well,  and  the 
(histruction  (jf  the  soft  tissues 
iis  ncces.sarily  great.  The  dis- 
tinction between  the  two  forms 
iri  that  in  the  first  the  forearm 
is  displaced  directly  out  and  up, 
withoul  rotation  (Fig.  273) ;  in 
the  second  there  is  such  rota- 
tion and  we  have  a  position 
like  Figs.  269  and  274.* 

Ill  the  incomplete  form  the 
ulnar  sigmoid  has  not  entirely 
left  the  articular  surface,  and 
assumes  the  position  of  Fig. 
*wan7;'■i^i■'L;''l^!l.\\b■mhK■'^L''^'Ai!^^';!!?v'^i'i-l■'J''  -75,  with  iiiorc  Of  less  rota- 
tion. Hutchinson  t  described 
an  aut(>|>sy  on  a  case  of  this  incomplete  type — a  ca.se  in  which  reduc- 
tion was  done  during  life,  but  postmortem  the  luxation  was  readily 
reproduced.  The  sigmoid  notch  embraced  the  external  condyle;  the 
head  of  the  radius  projected.  The  annular  ligament  was  intact,  but 
Ixjth  lateral  ligaments  were  completely  torn,  and  rents  appeared  in  the 
anterior  capsule.  Xo  fracture  of  the  epitrochlea  wa-s  noted.  Hueter, 
however,  found  epitrociilciir  fracture  in  resections  done  for  this  dislo- 
cation, as  did  Stimson.  The  {iispiacenicnt  of  the  epitrochlea  is  apt  to 
be  over  onto  the  trochlea  itself:  it  may  lie  in  the  way  of  reduction. 
This  particular  form  of  outward  luxation  is  probably  the  one  least  often 
found. 
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Diagnosis. — Diagnosis  of  outward  luxation  in  any  of  its  forms  differs 
decidedly  from  that  of  the  backward  displacement.  There  is  broaden- 
ing of  the  elbow  laterally,  which  is  very  great  in  complete  outward 
luxation — practically  a  doub- 
ling of  the  diameter  of  the 
elbow.  In  the  lesser  forms  it 
is  still,  of  course,  a  very  ob- 
vious deformity.  These  luxa- 
tions tend  to  show  more  flexion 
than  the  backward  luxation. 
In  the  last  two  forms  the 
elbow  ma\  be  held  nearlj  at 
a  right  angle  In  the  first 
form  flexion  is  les*-  In  the 
complete  luxation  of  the  first 
c\a3s  pronation  is  impossible. 
In  the  second  class  the  hand 
IS  alreadj    pronated   and  the  Fig.  ais— oumani  innd  tmikwanii  luiinion  ai 

front    of    the   forearm   looks      i!L*LMg'irp^kaH,™'rH""i>iVi''ReSei'8.ot'^nh'' 
down  and  inward      The  arm 

IS  flexed  and  there  is  adduction  of  the  forearm.  In  the  incomplete 
type  pronation  and  supination  are  not  necessarily  interfered  with, 
and  flexion  and  extension  are  only  partially  limited.  In  all  forms  there 
is  a  considerable  range  of  motion  com- 
pared with  that  of  the  backward  dis- 
placement, because  in  these  outward 
displacements  there  is  absolutely  no 
bony  check  to  either  extension  or 
flexion.  In  the  severest  cases,  with 
great  tearing  of  ligaments,  muscles, 
etc.,  an  astonishing  range  of  motion  is 
reported. 

Diagnosis  is  in  the  end,  of  course, 
dependent  on  the  exact  recognition  of 
landmarks,  or  on  the  x-ray.  Most  ser- 
viceable of  these  landmarks  is  one  not 
to  be  felt  under  any  normal  condition — 
the  lower  inner  edge  of  the  trochlea. 
When  the  olecranon  is  out  of  the  way, 
this  may  appear  aa  a  very  sharp  edge, 
(skeu\i  ot'^^~^  ""  TrKhiMa'"""' n"  running  forward  and  back  near  the  in- 
hSir'of'^iils''  '^  '**   """     **      ternal  condyle.     (See  Fig.  276.)     It  is, 

when  apparent  at  all,  the  most  promi- 
nent point  on  the  front  and  lower  surface  of  the  flexed  elbow,  and 
the  skin  is  stretched  tightly  over  it  in  such  fashion  that  its  contour 
can  readily  be  made  out,  and  it  is  unmistakable. 
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Fractures  complicating  these  somewhat  unusual  luxations  are  not 
particularly  likely  to  be  diagnosed  until  after  reduction.  The  presence 
of  crepitus  may  tell  us  that  there  is  a  fracture.  Just  what  the  fracture 
is  it  may  be  impossible  to  say  until  reduction  has  restored  more  com- 
prehensible relations.  The  external  condyle  is  the  only  point  likely  to 
be  broken  in  the  complete  cases.  Curiously  enough,  in  the  incomplete 
— not  often  in  the  complete — cases,  epitrochlear  fractures  are  reported. 

There  is  no  peculiar  Uability  to  nerve  or  vessel  lesions  with  any  of 
these  outward  luxations. 

Reduction  of  Outward  Luxations. — The  reduction  of  an  outward 
dislocation  is  not  essentially  different  from  that  of  the  backward  except 
that  an  inward  shove  or  swing  must  be  substituted  for  the  forward 
motion. 

Reduction  is  easy  in  proportion  to  the  extent  of  laceration.  The 
manoeuvers  advised  include  hyperextension,  with  special  precaution 
not  to  produce  a  posterior  dislocation,  combined  with  traction  and  with 


Fig.    273.  —  Out- 
ward    luxation     with- 
out     rotation     of     the 
forearm    bones. 


Fig.    274.  —  Out- 
wanl      luxation     with 
rotation    of    the    fore- 
arm bones  -(seen  from 
the   outer   side). 


Fig.  275.  —  In- 
complete luxation. 
Luxation  outward, 
with  rotation  in  ab- 
duction. The  olecra- 
non is  still  partly  in 
contact  with  the  artic- 
ular surface. 


an  inward  shove  on  the  forearm.  If  the  radius  has  a  point  of  bearing  on 
bone,  then  abduction  with  the  arm  (extended)  will  help  clear  the  joint 
for  reduction  by  separating  the  ulna  from  the  humerus.  Then  an  in- 
ward shove  is  used  to  complete  the  reduction. 

Apart  from  the  possible  jamming  of  an  epitrochlear  fragment  into 
the  joint,  there  is  no  difficulty  about  the  reduction.  The  epitrochlea 
may  become  displaced  in  reduction  into  the  joint  between  the  humerus 
and  the  sigmoid  fossa. 

Jamming  of  this  sort  is  evident  from  failure  to  restore  full  motion, 
and  from  an  abduction  deformity,  to  say  nothing  of  the  fact  that  the 
epitrochlea  is  missing.  The  x-ray  may  help.  In  the  two  cases  I  have 
seen  the  diagnosis  was  far  from  certain  until  operation.* 

*  These  cases,  l)oth  in  small  boys,  both  first  seen  after  reduction,  the  first  a 
case  of  my  own,  the  second  seen  with  Drs.  F.  B.  Lund  and  E.  H.  Nichols,  are  p)€r- 
haps  unique  in  that  actual  removal  of  the  fragment  from  the  joint  was  carried  out 
on  recent  cases.     Both  operations  were  done  for  nerve-pressure.     All  things  con« 
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The  method  of  getting  the  fragment  out  of  the  way,  reconmiended 
by  Albert,  is  as  follows: 

Flex  the  arm  to  a  right  angle,  and  separate  the  joint  surfaces  by 
pulling  down  on  the  upper  part  of  the  bent  forearm;  then  swing  the 
forearm  inward. 

This  is  supposed  to  give  more  room  for  the  epitrochlea  to  slide  out 

of  the  way.     It  has  been  used  successfully. 

I    J       II  Conversion  of  the  outward  dislocation  into  a 

-^O      w^         posterior  dislocation,  and  then  a  reduction  of  this 

^^      ^      ^      luxation  in  the  usual  way,  has  been  suggested  as  a 

Yi     070  _  Out-     w^y  ^^  getting  around  this  epitrochlear  difficulty. 

warti  luxation,  show-     If  thesc  manoBUvers  fail,  the  only  thing  to  do  is  to 

the  c«i^  of  the  troch-     cut  down  and  remove  the  troublesome  fragment. 

lea.    Right  elbow,  seen        xj.  j.  -x  j       j.    i_      j.   -x  11^  1 

from  the  inner  8i<ie     It  cannot  uuitc,  and  at  bcst  it  would  form  a  loose 
olI-hemfiH<o.  FiIr''2S9     body  in  the  joint,  giving  much  trouble  later. 
Sencf  oTthe'^^c^iJK^^  PTognosls.— Exccpt   for  the  difficulty  with  the 

epitrochlea,  reduction  in  all  the  cases  of  this  class 
seems  uniformly  easy,  and  permanent  in  recent  cases.  In  the  record 
of  old  cases  the  good  function  said  to  have  been  acquired  where  the 
dislocation  remained  w?zreduced  is  somewhat  surprising.  A  perfectly 
serviceable  range  of  flexion  and  extension  is  reported  in  several 
instances. 

INWARD  DISLOCATIONS 

These  are  always  incomplete.  In  part,  they  really  belong  to  the 
isolated  luxations  of  the  ulna.  If  we  consider  the  matter  strictly,  the 
radius  usually  does  not  really  leave  the  capitellum  at  all,  but  is  simply 
shifted  on  it. 

However,  in  some  cases  these  luxations  do  represent  a  lateral  shift- 
ing inward  of  both  !)ones  together. 

The  conditions  are  as  follows :  The  sigmoid  fossa  is  in  contact  with 
the  epitrochlea.  The  radius  lies  on  or  below  the  trochlea,  in  front  of  it, 
or  behind  and  below  it.  The  olecranon  fossa  is  empty.  The  lateral 
ligaments  have  both  been  found  torn  in  the  cases  examined  anatomic- 
ally.    The  anterior  ligament  is  not  largely  torn. 

Diagnosis. — The  diagnosis  rests  purely  on  identification  of  land- 
marks, and  on  the  presence  of  some  inward  deviation  of  the  axis  of  the 
forearm.  There  is  nothing  characteristic  as  to  position  or  Hmitation 
of  motion. 

Reduction. — Reduction  is  accomplished  by  extension,  traction  in 

KulcTcd,  the  orijjiniil  luxations  probably  were  incowpUtc  outward  or  rotatory  luxa- 
tions. ThtTc  arc  no  exact  data,  but  the  oxiensivo  leariuR  of  the  inner  part  of  the 
capsule  and  the  position  of  the  troelilea  make  this  probable.  The  most  surprising 
tiling?  w;us  the  fact  that  the  pr(\sen{'e  of  the  epitrochlea  in  the  cavity  of  the  joint 
oouUi  not  be  d(»monstrat(Hi  clearly  by  position  or  motion  until  the  fragment  was 
actually  f(»und  and  extract e<l. 
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the  axis  of  the  arm,  and  a  direct  push  outward.  This  reduction  in  the 
cases  on  record  seems  never  to  have  presented  any  particular  difficulty. 
Restilts. — There  seems  to  be  no  especial  tendency  to  recurrence; 
the  results  are  good;  even  with  the  luxation  unreduced  the  functional 
result  may  be  fair,  with  considerable  motion  in  the  joint. 


DISLOCATIONS  OF  RADIUS  AND  ULNA  FORWARD 

This  is  a  rare  form  of  dislocation,  present  perhaps  sometimes  as  the 
end  position  of  a  dislocation  originally  of  some  other  type,  but  also 
apparently  possible  as  a  primary  position.  In  considering  this  type, 
certain  cases  really  consisting  of  dislocation  of  the  radius  forward  with 
ulnar  fracture  are  sometimes  classed  here;    they  should  be  excluded. 

Not  much  is  known  about  the  mechanism.  In  some  cases  of  this 
lesion  on  record  there  seems  to  have  been  a  direct  thrust  forward,  exerted 
on  the  much  bent  elbow  by  the  force  of  a  fall.* 

Lesions. — The  lesions  are,  so  far  as  the  data  go,  rupture  of  both 
lateral  ligaments  and  of  both  anterior  and  posterior  ligaments  of  the 
joint,  more  or  less  damage  to 
the  triceps  (completely  torn  loose 
in  Canton's  case),  and  more  or 
less  damage  to  the  muscles  aris- 
ing from  the  condyles.  Natur- 
ally, there  is  great  probabihty  of 
nerve  injury.  The  olecranon  is 
wholly  dislocated  and  lies  in  front 
of  the  joint. 

Symptoms. — The  limb  may 
be  extended,  in  which  case  the 
olecranon  lies  up  in  front  of  the 
joint,  or  it  may  be  flexed,  as  in 

Staunton's  case,  in  which  case  the  end  of  the  olecranon  rests  above  the 
condyles  in  front.  There  may  be  considerable  outward  displacement 
combined  with  the  displacement  forward. 

Reduction. — Reduction  is  accomplished  by  bringing  the  joint  into 
flexion  and  then  doing  a  distraction  of  the  joint  surfaces  over  the  opera- 
tor's knee  and  pushing  the  olecranon  back  into  place  (Fig.  277). 

The  prognosis  depends  upon  the  nerve  and  muscle  damage. 

The  above  applies  to  complete  luxations.  Incomplete  displacements 
in  this  direction,  with  the  olecranon  lying  on,  not  in  front  of,  the  troch- 
lea, seem  not  to  be  so  uncommon,  and  are,  of  course,  less  serious,  and 
are  reducible  by  pushing  the  flexed  forearm  downward  and  rotating  it 
into  place  as  extension  is  carried  out. 

*  Staunton  (Brit.  Med.  Jour.,  1905,  vol.  ii,  p.  1520)  reports  a  case  so  caused. 
Elbow  held  at  130°,  permitting  slight  motion:  radius  and  olecranon  2)4  inches  up 
above  the  condyles.     Refers  to  "ai)oiit  twelve"  cases  on  record. 


Fig.  277. — For- 
ward luxation  (sche- 
matic). The  arrows 
show  the  direction  of 
the  force  needed  to 
re<iuce  the  displace- 
ment. 


Fiff.  278.— For- 
ward dislocation  with 
subsequent  extension 
of  the  arm  (sche- 
matic). Must  be  con- 
verted to  type  of  Fig. 
277  before  it  can  be 
reduceti. 
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DIVERGENT  DISLOCATION  OF  THE  RADIUS  AND  ULNA 

This  is  an  extremely  rare  accident,  necessarily  the  result  of  extreme 
violence.  To  produce  it,  it  is  necessary  not  only  that  the  strong  orbicu- 
lar ligament  should  be  ruptured,  but  also  that  the  oblique  ligament 
and  some  part  of  the  interosseous  membrane  should  be  torn.  Not  only 
are  these  very  resistant  structures,  but  it  rarely  happens  that  a  force 
can  act  in  such  direction  as  to  tear  them. 

The  dislocation  is  divided  into  two  forms,  the  first  where  the  radius 
is  dislocated  forward,  the  ulna  backward ;  the  second  where  the  radius 
goes  outward,  the  ulna  inward,  the  whole  width  of  the  humerus  lying 
between  them.  The  first  type  is  the  less  uncommon,  though  but  few 
cases  have  been  reported.  The  appearance  of  the  joint  in  the  first 
type  seems,  from  the  descriptions,  to  be  not  very  unlike  that  of  ordinary 
backward  dislocations.  In  fact,  several  of  these  cases  have  been  re- 
duced, so  far  as  the  ulna  was  concerned,  before  the  displacement  of 
the  radius  was  recognized. 

Even  if  this  displacement  is  recognized,  probably  the  best  reduction 

is  to  put  the  ulna  back  in  place, 
as  we  handle  backward  luxation, 
and  then  to  reduce  the  radius  by 
extension  and  pressure,  as  with 
the  simple  forward  luxation  of  this 
bone.     There  seem  to  be  no  data 

Fig.   279. — Diver-  Fig.   280.  —Diver-  .  ix-i  r        cj.        j.        j.  a 

gent  luxation,  the  gent  luxation.  The  as  to  cletails  ot  aitcr-treatment 
ttr^^i^^T^  i;!ne%'"?hr;^liur^o  and  results.  Probably  the  best 
the^.^humerus    (sehe-    ^^^^J^;^^^^     positiou  for   treatment  would  be 

acute  flexion,  relying  upon  the 
traction  of  the  triceps  on  the  fascia  about  the  elbow  to  maintain  the 
position. 

How  far  repair  of  ligaments  or  the  formation  of  a  new  annular 
ligament  may  be  relied  on  cannot  be  stated  on  the  basis  of  published 
experience,  but,  judging  from  similar  cases,  probably  such  a  ligament 
would  be  formed  after  sufficient  fixation  without  too  early  use  of  the 
limb. 

The  other  type  is  so  rare  as  to  be  a  mere  curiosity  of  surgery.  The 
diagnosis  would  obviously  be  made  from  the  extreme  widening,  without 
the  presence  of  crepitus,  with  the  olecranon  presenting  to  the  inner  side 
of  the  internal  condyle,  the  radius  in  corresponding  position  on  the 
outer  side,  and  the  intact  humerus  between,  recognizable  by  the  pecu- 
liarly shaped  surface  of  the  trochlea.  The  extreme  tearing  of  ligaments 
necessary  to  this  luxation  would  make  reduction  easy.  The  best 
position  for  treatment  would  probably  be  acute  flexion  with  due  regard 
to  avoiding  overtension  and  pressure  on  the  vessels,  and  with  enough 
lateral  pressure  to  avert  any  tendency  to  fresh  lateral  displacement. 
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AFTER-TREATMENT  OF  ALL  ELBOW  LUXATIONS 

The  after-treatment  of  these  cases,  as  in  all  uncomplicated  luxations, 
calls  for  a  rest,  but  not  necessarily  for  absolute  fixation,  for  two  or  three 
weeks. 

There  is  a  definite  risk  of  recurrence  of  elbow  luxations,  but  reluxa- 
tion  is  possible,  so  far  as  the  writer's  knowledge  goes,  only  when  con- 
siderable extension  has  been  permitted  within  a  few  days.  Possibly 
two  weeks  would  be  a  safe  limit;  at  least  as  early  as  ten  days  some 
motion  should  be  begun,  as  some  loss  of  motion  is,  especially  in  adults, 
far  more  frequent  than  recurrence  of  displacement.  After  three  weeks 
it  has  been  the  writer's  custom  to  leave  the  patient  to  his  own  devices, 
with  the  caution  not  to  use  the  arm  for  work,  but  not  to  keep  the  arm 
quiet. 

PROGNOSIS  OF  ELBOW  LUXATION 

Not  infrequently  the  recovery  of  full  motion  takes  many  weeks ; 
exceptionally,  there  is  permanent  loss  of  part  of  the  arc  of  motion. 
Anything  like  ankylosis  I  have  not  seen  follow  reduction,  however 
late  the  reduction  was  accomplished. 

Nerve  Complications. — Motor  paralysis  is  the  most  serious  of  the 
sequelae.  This  most  often  is  a  result  of  the  trauma,  not  of  the  re- 
duction, but  because  of  possible  doubt  in  this  regard  we  should  test  in- 
nervation before  and  after  manipulation,  both  in  luxations  and  also  in 
fractures  about  this  joint.  Any  of  the  nerve-trunks  may  be  involved, 
the  ulnar  oftenest,  and  the  musculospiral  more  often  than  the  median. 

How  readily  the  ulnar  nerve  may  be  injured  is  instanced  by  a  case 
in  which  I  reduced  an  old  luxation  by  open  incision  with  sheer  cutting  of 
Hgaments,  not  by  traction.  The  reduction  was  followed  by  a  very  definite 
partial  paralysis  of  the  ulnar  motor  supply,  and  a  partial  anesthesia, 
which,  however,  improved  within  the  week  and  was  well  within  about 
six  weeks. 

Similar  mild  nerve  injury  shows  itself  very  commonly  directly  after 
dislocation.  Severer  lesions  calling  for  operation  on  account  of  pain 
or  paralysis,  like  the  two  cases  cited  (page  229),  are  rather  rare. 

On  the  whole,  the  proportion  of  nerve  injuries  in  elbow  luxation  is 
small,  and  the  eventual  prognosis  is  usually  good. 

LUXATION  OF  THE  RADIUS  ALONE-BACKWARD 

This  is  very  rare.  The  mechanism  is  doubtful;  the  lesion  may 
apparently  occur  from  l)lows  directly  on  the  radius,  or  as  the  result 
of  a  force  that  drives  upward  from  the  hand,  the  elbow  being  flexed. 
Presumably,  an  upward  drive  during  forced  pronation  would  produce  it. 

Lesions. — The  lesions  are  not  known  from  anv  dissection  of  fresh 
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cases;  presumably  the  posterior  ligament  is  torn,  and  perhaps  some- 
times the  annular  ligament  as  well.  There  is  at  least  one  case  on 
record  where  there  was  also  a  splitting  off  of  part  of  the  inner  side  of  the 
radial  head. 

Diagnosis. — ^Clinically,  the  diagnostic  feature  is  the  presence  of  the 
radial  head  behind  its  normal  site,  just  to  the  rear  of  the  external  con- 
dyle. According  to  Langenbeck,  there  is  obvious  deformity  on  the 
radial  side,  but  the  radius  is  not  prominent.  It^  hollow  end  is,  however, 
palpable.     The  olecranon  is  not  displaced. 

The  arm  is  held  in  extension  or  in  slight  flexion,  and  is  pronated. 
No  movement  is  considerably  restricted  except  supination,  but  there 
is  some  limitation  of  flexion  and  extension. 

Reduction  is  by  direct  pressure  on  the  radial  head,  with  or  without 

traction.  No  especial  difficulty  is  recorded  in  the 
reduction,  but  there  is  said  to  be  some  tendency 
to  recurrence.  Treatment  must  guard  against  this 
by  pad  pressure,  with  the  arm  at  a  right  angle  on  a 
splint  or  in  acute  flexion. 

Fixation    must    be    continued    long  enough  to 
allow  repair  of  the  orbicular  ligament,  or  formation 
of   a  new  ligament  if  the  ligament  has  been  com- 
Fi      281  -Back-     P^^^^Y    Tupturcd.     This   will  mean  not  less   than 

ward  luxation  of  thera-       tlirCC  Or  foUr  WCeks  of  fixatioU. 
(liiis    n(^ocss£Lri  1 V    cc^m" 

hined  with  a  fotation  According  to  Stimsou,   in  old  unreduced  cases 

of    the    ulna     on    the        .i  ..  .  •        x*  •  r    •  i       ^ 

trochlear  surface  of  the  motiou,  cvcn  in  supmation,  is  very  fair.  Just 
matic)!""'^'^*'     ■'*''^^'     ii«w  this  can  be  so  is  a  puzzle ;   Langenbeck  says  it 

was  not  so  in  his  case.  It  would  seem  that  the  same 
forces  must  act  to  prevent  supination  in  old  traumatic  cases  that 
make  supination  impossible  in  the  so-called  '' congenital''  cases  of 
this  class. 

There  are  no  data  at  hand  to  show  how  much  overgrowth  of  the 
neck  of  the  radius  results  in  these  luxations  from  relief  of  pressure 
exerted  by  the  external  condyle,  but  in  youthful  cases  it  probably  would 
be  considerable.     In  the  ''congenital"  cases  it  is  often  enormous. 

If  the  disability  warrants  it,  there  is  no  reason  why  an  old  backward 
dislocation  of  the  radius  at  the  elbow  may  not  be  treated  by  resection 
of  the  radial  head  and  by  stitching  tlie  altered  capsular  ligament  back 
nearer  its  normal  place.  I  have  done  this  operation  twice  for  pathologic 
backward  luxation,  produced,  by  overgrowth  in  late  hereditary  syphilis, 
witli  admirable  results. 

The  resection  of  the  radial  head  not  only  does  not  cause  ankvlosis, 
but  gives  a  joint  not  weaker  tlian  the  normal. 


DISLOCATION   OF  THE    RADIUS   OUTWARD    OR    FORWABD 
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DISLOCAnON  OF  THE  RADIUS  OUTWARD 

This  difEers  only  by  slight  variation  of  position  from  the  backward 
dislocation  of  the  radius.  As  to  mechanism,  there  is  no  question  but 
that  direct  pressure  exerted  upward  along  the  radius,  with  the  elbow 
flexed  and  fixed,  may  produce  this  dislocation.  Wagner*  reported  three 
cases  so  produced,  in  two  of  which  a  part  of  the 
inner  edge  of  the  radial  head  was  broken  of,  appar- 
ently driven  off  as  the  head  passed  under  the 
condyle.    Loebkerf  reported  two  similar  cases. 

Lesions. — Our  knowledge  of  the  lesions  rests 
largely  on  the  observations  during  excision  of  frag- 
ments by  these  operators.  The  previous  speci- 
mens of  this  lesion,  as  with  other  luxations,  were 
very  old  cases,  showing  changes  that  were  prob- 
ably in  part  secondary.  Apparently  in  these 
cases  of  Wagner  and  Locbker  the  pressure  on  the 
hand  with  the  elbow  bent  and  supported  (those 
were  accidents  in  pushing  miners'  coal-cars,  the 
arm  being  caught  between  cars)  caused  an  ascent 
of  the  radius  on  the  ulna.  The  orbicular  and 
oblique  ligaments  must  have  been  stretched, 
though  not  obviously  torn. 

Reduction. — The  reduction  is  the  same  as  for 
the  backward   dislocation,   only  with   a  different 
direction  for  the  pressure — that  is,  with  inward  pressure  over   the 
radial  head. 

Prognosis,— Apart  from  the  results  of  the  associated  fractures  noted 
above,  there  is  nothing  out  of  ordinary  as  to  the  prognosis. 

DISLOCAnON  OF  THE  RADIUS  FORTABD  (WITHOtTT  FRACTURE) 

This  dislocation  is  relatively  not  uncommon.  Certainly  it  is  the 
commonest  of  the  isolated  radial  dislocations. 

In  a  good  many  cases  fracture  of  the  ulna  close  to  the  joint  is 
associated  with  some  displacement  of  the  radius  forward,  as  noted 
below. 

Isolated  dislocations  of  the  radius  forward,  in  the  stricter  sense,  may 
result  from  direct  blows,  apparently  also  from  the  torsion  of  a  fall  on 
the  hand,  and  probably  also  as  a  result  of  muscle  action  by  the  biceps.+ 
The  dislocations  are,  as  a  rule,  incomplete,  in  the  sense  that  the  radius 
does  not  eutirely  leave  the  surface  of  the  capitellum. 

Lesions,— It  is  not  necessarily  true  that  the  orbicular  ligament  must 

•  Beilo^e  lum  Ctntrallil.  f.  Chir..  1S86,  x 
t  The  biceps  may  rupliirc  it:*  leniion  or 
luxate  the  raaiiil  licnd. 
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be  torn  through  in  this  dislocation,  though  no  doubt  it  is  so  torn  in  some 
cases.  Probably  the  anterior  ligament  of  the  elbow  is  necessarily  torn,  at 
least  in  part.  The  diagnosis  of  these  cases  rests  on  the  following  points : 
Diagnosis. — Flexion  is  limited  at  or  about  a  right  angle  by  definite 
hony  resistance,  from  contact  of  the  capitellum  with  the  humerus  above 
the  condyle  (Fig.  285). 

Extension  is  limited  by  the  changed  relation  of  the  biceps  (Fig.  286). 

The  radial  head  cannot  be  found  in 
its  normal  position,  and  the  front  face  of 
the  external  condyle  is  exposed  below. 

The  radial  head  is  present,  and  rotates 
normally,  at  a  point  abovCj  and  a  little  in- 
ternal to,  its  normal  position. 

Reduction.  —  Reduction  presents  no 
spcH'ial  difficulty  in  fresh  cases.  The  ten- 
dency to  recurrence  is  great  on  account  of 
the  pull  of  the  biceps  on  the  radius. 

Acute   flexion    necessarily  assures  re- 
duction, and  makes  any  considerable  pull 
on  the  radius  impossible. 
After-treatment. — Acute  flexion  is  the  best  position  to  keep  the  arm 
in  during  the  time  of  repair. 

Old  luxations  of  this  type  are  serious  because  of  the  limitaticm  of 
flexion.  Open  operation,  reduction,  and  retention  by  means  of  a  new 
orbicular  ligament  made  of  fascia  or  of  kangaroo  tendon  should  be  con- 
sidered in  such  cases.     I  have  done  this  in  one  case  of  old  forward  luxa- 


Fig.   283. — Luxation  of  the   radiiiH 
forwani  (after  C<M)|H»r), 


FIr.  284.-  -Luxation  of 
radius  forward,  with  ulnar 
fracture  (scheniatic). 


Imr.  28o. —  Limitation  of 
motion  with  forward  hixation 
of  the  niditis  Tdiagram). 


Fig.  286.— Limitation  of 
exten.sion  (due  to  biceps  ten- 
<lon)  in  forward  luxation  of 
the  radiu.s  (diaficram). 


tion  with  ununited  ulnar  fracture.  The  radius  staid  in  place,  rotating 
freely,  and  showed  no  tendency,  to  loosen,  even  though  bony  union  of 
the  ulna  was  never  obtained,  thus  throwing  exceptional  strain  on  the 
radial  fastenings  (Figs.  436  to  430). 


Radial  Luxation  With  Ulnar  Fracture 

The  radial  lu^ad  may  he  disphiced  in  conjunction  with  fracture  of 
the  ulna  high  up.  This  means,  of  course*,  a  deviation  of  the  axis  of  the 
ulna.     The  radius,  as  a  whole,  keeps  its  alinement  with  the  line  of  the 
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ulna  below  the  fracture,  held  by  the  interosseous  membrane.  This 
may  determine  dislocation  of  the  radius  outward  or  backward  or  forward 
as  the  case  may  be.  Whether  there  must  necessarily  be  a  tearing  of 
ligaments  at  the  time  of  accident  or  whether  this  luxation  or  subluxation 
may  be  purely  a  secondary  result  of  bad  position  of  the  fracture  I  do  not 
know.  Excepting  that  such  a  fracture  is  hard  to  hold  in  place  because 
it  lacks  the  support  of  the  radius,  this  dislocation  is  of  no  great  moment: 
once  reduced  in  flexion,  the  luxation  is  not  likely  to  occur  except  for 
the  same  cause  that  first  produced  it.     (See  Figs.  436  ff.) 

DISLOCATION  OF  THE  ULNA  ALONE  (ON  RADIAL  HEAD  AS  A  CENTER) 

There  are  two  forms  only:  the  backward  type  and  W\q  forward  luxa- 
tion.    The  backward  displacement  is  not  very  rare. 

Luxation  of  the  Ulna  Alone.  Backward 

Whether  it  is  called  backward  or  outward  is  a  matter  of  terms; 
the  fact  is  that  the  lesion  is  a  rotatory  luxation  of  the  ulna,  up,  back, 
and  outward,  swinging  on  the  head  of  the  radius  as  the  center.  The 
radius  itself  is  practically  undisturbed. 

There  is  necessarily  a  rupture  of  the  internal  lateral  ligament.  The 
ulna  slips  back  and  up  until,  as  shown  by  Roberts  in  an  autopsy  on  a 
recent  case,  the  coronoid  rests  in  the  olecranon  fossa. 

Symptoms. — Clinically,  the  symptoms  are  those  of  an  arm  held  in 
extension,  or  very  nearly  extended,  with  no  possibility  of  flexion,  with 
an  olecranon  very  prominent,  though  not  very  high,  and  with  a  very 
definite  inward  deviation  of  the  axis  of  the  forearm,  in  the  position  of  a 
"gun-stock  deformity.*'  There  must  necessarily  be  some  rotation,  to 
allow  the  ulna  to  slip  back  without  moving  the  radius;  Roberts  men- 
tions that  the  front  of  the  humerus/acf s  outward.  This  rotatory  displace- 
ment is  hardly  appreciable  clinically. 

The  exact  mechanism  of  production  is  not  clear.  Apparently,  the 
lesion  may  be  produced  by  force  applied  to  the  hand  with  the  arm  at 
or  near  full  extension. 

Reduction  is  carried  out  by  hyperextension  alone,  or  by  supination 
followed  by  active  abduction  of  the  arm.  It  presents  no  difficulty, 
and  there  is  no  special  liability  of  recurrence. 

Luxation  of  the  Ulna  Alone.  Forward 

This  has  been  well  described  by  Stimson  from  observation  of  a  fresh 
case. 

Lesions. — The  lesion  is  essentially  conditioned  on  a  tearing  of  the 
internal  lateral  ligament;  in  Stimson's  case  there  was  also  an  extensive 
tearing  of  flexor  muscles  in  front  of  the  internal  condyle.  The  displacement 
brought  the  tip  of  the  olecranon  below  and  a  Httle  in  front  of  the  troch- 
lea, without  any  great  disturbance  of  the  relations  of  the  radius.     The 
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arm  was  held  at  a  right  angle — some  motion  was  possible.  There  was 
lateral  mobility  outward;  there  was  an  abnormal  abduction,  and 
further  abnormal  abduction  was  also  possible. 

Reduction  is  simple — !>y  rotation  and  adduction. 


the  ulna  }mck-  fit.    2S.''.  -Aiiiilnmv   ot  (uMuxnlioi 

>n.   Tlw<l<iI1nl  Ihe  i-.i<1ial  hrad.     Th«  iHlpnil  linnwnts 

I  ot  Ihe  riiiliiij  t\v  orbicular  UaHmriil  ahomn  inTilsck. 


SUBLUXATION  OF  THE  HEAD  OF  THE  RADIUS  IN  CHILDREN 
(HALGAIGNE'S  LUXATION) 

This  is  a  common  injury,  long  known  and  much  discussed  as  to 
details.  The  only  thing,  curiously  enough,  on  which  every  one  is 
agreed  is  its  mode  of  production.  It  occurs  only  in  small  children, 
under  four  years  of  age,  and  results  from  the  child  being  lifted,  or  helped 
along,  by  the  mother  or  nurse,  who  gras]>s  one  hand  near  the  wrist 
(Fig.  290).     The  sequence  of  events  is  perfectly  typical. 

The  child  that  has  been  so  lifted  makes  some  complaint  of  pain,  and 
forthwith  n'fusos  to  use  the  arm.  Wo  long  as  the  arm  is  quiet  there  is 
no  trouble,  but  the  child  will  not  use  it  and  objects  to  having  it  handled. 

The  arm  is  held  in  a  position  which  is  constant  (see  Fig.  291);  this 
consists  of  a  partial  flexion  uf  the  elbow  with  pronation  of  the  hand. 

Handling  of  either  elbow  or  hand  seems  painful.  Flexion  and  ex- 
ten.'fion  ()f  the  elbow  are  not  checked,  but  supination  is  Hniited,  and 
usually  it  is  very  nuich  limited.  If  no  reduction  is  attempted,  this 
lameness  persists  for  a  considerable  time.  There  is  at  no  time  anything 
definite  to  be  /(■/(  at  the  elbow.     There  is  little  or  no  swelling,  and  it 
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requires  some  imagination  to  feel  the  alleged  increased  distance  l>et\veen 
the  radial  head  and  the  condyle. 

Two  theories  (among  many)  as  to  what  actually  occurs  in  these  cases, 
may  be  mentioned:  A  folding  of  the  capsule  between  the  bones  has 
been  held  to  explain  the  lesion;  this  presupposes  a  forced  pronation. 
The  nature  of  the  force  producing  the  accident  renders  this  impossible. 
The  child's  arm  is  in  extension  when  the  injury  occurs,  and  a  forced 
pronation  of  the  elbow  cannot  be  produced  in  a  young  child  in  this 
position,  for  pronation  of  the  extended  arm  happens  mainly  in  the 
skoidder-joint.    This  consideration  seems  to  dispose  of  this  theory. 

The  other  theory  is  unproved,  but  probable.     That  theory  is,  that 
the  radial  head,  l>y  direct  traction  on 
the   wrist    and    hand,    is    pulled   part 


n«,  2;U ,— Aitiluae  in  subluini™.  i.f  llic 
ra,lLal  iM-iid  (drawn  fniiu  pholograph  of  a  cu» 


way  down  through  the  orbicular  ligament  and  jammeti  there.  Exactly 
how  it  is  held  so  as  to  allow  some  rotatory  motion  no  one  professes  to 
say,  but  this  theory  seems  to  correspond  closely  with  the  clinical  facts. 
It  is  the  original  theory  advanced  by  Duveniey  many  years  ago.  On 
examination  of  one  of  these  cases,  the  history,  the  disinclination  to  use 
the  arm,  the  characteristic  attitude,  and  tiie  sharp  limitation  of  supina- 
tion, without  limitation  of  other  motions,  and  without  other  obvious 
injury,  is  enough  to  establish  a  diagnosis.* 

*  It  mut^l  not  lie  forRottpti  in  tlic  <liO'<rr('iili:i1  diiignosis  tli:tt  simple  sliiclit  con- 

tuflion  alwut  th*.-  joint  iir  sliglit  stniin  may,  in   a  Hiiiall   cliilc!.  (ri^p   jiii  ;ii>|>i>ri'nt 

disability  so  far  as  use  is  poncernc!  that  is  out  of  ali  proportion  to  tlie  severity  of 
the  injury. 
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Reduction. — Reduction  is  performed  by  taking  the  lower  end  of  the 
humerus  6rmly  in  one  hand  so  as  to  prevent  rotation,  then  bringing  the 
arm  into  partial  extension  with  slight  traction  downward,  then  pronat- 
ing  slightly,  then  supinating  with  a  gentle  shove  upward  from  the 
wrist,  then  flexing  the  elbow.     (See  Fig.  292.) 

Then  test  the  pronation  and  supination  {Fig.  293).  If  it  is 
necessary,  repeat  the  procedure.  When  all  motions  are  normal,  the 
reduction  is  complete,  and  within  a  few  hours  the  child  is  ready  to  use 


the  arm.  There  is  really  no  npccAsity  for  any  apparatu.s  whatever,  for 
the  lesion  is  one  of  stretching,  not  of  tearing  of  ligaments. 

Results. — There  is  no  tendency  to  recurrence  and  no  liability  to 
sequela-.  For  the  sake  of  the  mother's  peace  of  mind  it  is  commonly 
well  to  pin  the  child's  dress-cuff  to  the  breast  of  the  dress  on  the  oppo- 
site .«iile,  forming  n  simple  sling,  and  allowing  the  child  to  convince 
the  mother  that  there  is  nothing  wrong.  This  they  always  do  within 
twenty-four  or  forty-eight  hours. 

One  point  of  some  interest  is  us  to  what  becomes  of  these  cases 
unlrealed.     Personally,  I  think  tliey  must  in  time  reduce  themselves. 
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The  accident  is  very  common,  and  is  treated  usually  by  the  family 
doctor,  if  treated  at  all.  Cases  must  escape  treatment  with  some  fre- 
quency, but  we  never  hear  of  cases  or  see  cases  in  which  loss  of  motion 
is  or  can  he  traced  back  to  this  injury  in  infancy.  It  has  been  supposed 
that  some  cases  of  forward  displacement  of  the  radius  met  with  later 
might  have  such  an  origin,  liut  this  is  very  doubtful.  Chassaignac, 
who  considered  these  cases  as  nerve  injuries,  treated  a  lot  of  them  and 


treated  them  without  atti'mpts  at  reduction;  even  under  suuli  treatment 
he  noted  no  bad  end-results. 

The  following  is  jiiveu  na  a  typical  ca.se,  one  of  many : 

E.  D.,  male,  two  years  old.     Prcviou.sly  liejillhj'. 

November  3,  1905;  Ai)out  twenty-four  hours  ago  the  mother 
lifted  the  child  ljy  one  hand.  Tlie  child  struggled  at  the  time.  Noth- 
ing was  noticed  until  shortly  afterward,  when  the  mother  noticed 
that  the  child  showed  neitlier  inclination  nor  power  to  use  the  arm.  This 
condition  di<i  not  improve.  The  child  was  not,  howevi-r,  in  apparent 
pain.  The  child  showed  the  characteristic  attitude  seen  in  the  cut,  and 
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absolutely  refuse  to  use  the  arm  or  move  the  hand,  but  seemed  to 
have  no  pain.  Movements  of  the  elbow  proper  were  not  limited  at  all. 
Pronation  was  normal;  supination  only  one-third  the  range  of  that  of 
the  other  side.     Resistance  firm,  but  elastic. 

Reduction  by  slight  traction,  with  moderate  pronation,  followed  by 
sharp  supination,  and  then  an  upward  shove.  There  was  a  sharp  but 
soft  click,  and  on  testing,  all  motions  of  the  elbow  were  found  to  have 
become  normal.     Put  up  with  the  dress-sleeve  as  a  sling. 

November  6:  Reported  today.  Began  to  use  the  arm  within  five 
hours  after  reduction.  No  complaint  since  then,  and  examination 
shows  nothing  abnormal. 


CONGENITAL  LUXATION  OF  THE  RADIUS 

Such  luxation  may  be  forward,  back,  or  outward,  most  commonly 
backward  according  to  Blodgett's  summary  of  51  reported  cases.* 

Congenital  luxation  of  the  radius  involves  loss  of  motion;  if  forward, 
the  loss  is  in  flexion;  if  backward,  there  is  overgrowth  of  the  radius, 
and  extension  is  checked. 

*  Blodgett:  Amer.  Jour.  Orthop.  Surgery,  January,  1906. 


CHAPTER  XV 

FRACTURES  OF  THE  HUMERUS  NEAR  THE  ELBOW 

These  fractures  are  very  common.  In  general,  they  are  rated  as 
serious  lesions.  A  great  deal  of  discussion  has  been  wasted  on  the 
question  of  the  method  of  treatment  best  adapted  to  produce  the  best 
angle  for  the  stiff  elbow  likely  to  result.  As  a  matter  of  fact,  ankylosis 
is  rare,  and,  excepting  for  certain  extremely  severe  compound  and  com- 
plicated fractures  in  adults,  the  results  are  by  no  means  as  bad  as  the 
literature  would  lead  us  to  suppose.  The  whole  subject  of  elbow  frac- 
tures from  the  point  of  view  of  actual  practice  has  been  vague,  in  my 
opinion,  for  the  following  reasons : 

A.  The  fractures  occurring  in  children  and  adults  have  been,  un- 
wisely, considered  together.  For  all  practical  purposes  they  are  very 
distinct,  indeed. 

B.  The  exact  lesions  have  not  been  well  understood  and  dealt  with, 
even  since  the  use  of  the  x-ray  has  become  more  general. 

C.  The  supposed  end-results  have  been  judged  as  they  appear  soon 
after  sphnts  have  been  removed,  at  a  time  when  they  show  up  very 
badly,  and  do  not  represent  end-results  at  all. 

Elbow  fractures  in  adults  are  apt  to  be  the  result  of  extreme  violence, 
occurring  either  as  the  result  of  direct  crushing  in  machinery  accidents, 
or  from  hard  falls  on  the  elbow.  The  adult  elbow  seems  rarely  to  break 
as  a  result  of  falls  on  the  hand.  Being  a  result  of  direct  violence  in  many 
cases,  these  fractures  in  adults  are  not  rarely  compound,  and  even 
when  they  are  not  compound,  the  separation  of  fragments  and  the 
damage  to  soft  parts  make  them  very  hard  to  handle  and  very  serious. 

Elbow  fractures  in  children,  on  the  other  hand,  not  uncommonly 
result  from  slight  blows  or  falls.  They  differ  in  lesion  from  those  of  the 
adult  inasmuch  as  they  tend  to  follow  the  epiphyseal  lines  and  are  apt 
to  be  accompanied  with  comparatively  little  damage  to  the  soft  parts. 
They  are  almost  never  compound,  except  in  cases  where  there  is  a  tear- 
ing away  of  the  whole  epiphysis  of  the  lower  end  of  the  humerus  from 
the  shaft. 

Astonishingly  bad  results  as  to  deformity  may  occur  in  children  as 
the  occasional  result  of  bad  reposition,  but  when  cases  are  discharged 
at  the  end  of  six  or  eight  weeks,  even  the  good  cases  look  discouraging. 

If  these  cases  in  children  are  followed  up  six  months  or  a  year  after 
the  injury,  we  find  a  very  different  condition.  The  average  fracture 
in  children  is  apt  to  result  better  (as  far  as  function  is  concerned)  than 
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even  the  most  favorable  adult  case,  and  out  of  a  large  experience  of  this 
sort  of  eases  the  writer  has  rarely  found  any  ankylosis  in  a  child  or 
even  any  loss  of  motion  of  any  serious  moment.  The  rule  is  practically 
perfect  function,  with  much  or  with  little  deformity  according  to  the 
lesion  and  to  the  skill  used  in  treatment. 

It  is  for  the  reasons  given,  then,  that  elbow  fractures  will  here  be 
separated  arbitrarily  into  two  classes — those  of  adults  and  those  of 
children. 

ELBOW  FRACTURES  IN  ADULTS 
The  common  lesions  are: 
(a)  Supracondylar  fracture. 
(6)  T-fracture. 

(c)   Fracture  of  tiie  external  condyle. 
(rf)  Fracture  of  the  external  epicondyle. 
(c)   Fracture  of  the  capitellum. 
(/)   Fracture  of  the  internal  condyle. 
(g)  Fracture  of  the  internal  epicondyle. 

There  are  also  certain  fractures  that  cannot  be  classified,  in  which 
there  is  very  severe  comminution  in  all  directions. 


-^l,..- 


ihr  fmnt:  »<hon 
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Of  those  above  listed,  (c),  the  fracture  of  the  capitellum,  is  extremely 
rare,  and  ((/)i  the  fracture  of  the  external  epicondyle,  is  met  with  only 
as  a  result  of  penetrating  wound  or  as  a  comjdication  of  luxation. 

The  others  occur  not  uncommonly,  and  are  to  be  looketl  for. 

Symptoms. — Conunon  to  all  fractures  in  this  region  are;  ))ain,  dis- 
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ability,  and  swelling,  severe  in  proportion  to  the  trauma;  not  necessarily 
severe  in  fractures  of  a  single  condyle  or  epicondyle. 

Very  severe  swelling  is  apt  to  be  a  sign  of  T-fracture  or,  at  least,  of  a 
break  above  the  joint. 

T-fractures  are  relatively  apt  to  be  compound. 

The  formation  of  blebs  has  here  the  same  significance  as  an  indica- 
tion of  grave  damage  that  it  has  in  fractures  of  the  leg.  It  is  commonest 
with  supracondylar  and  with  T-fractures. 

The  absence  of  swelling  on  one  or  the  other  side  of  the  joint  is  apt  to 
be  of  help  in  locating  the  lesion. 

The  position  of  the  arm,  and  the  rotation  of  the  forearm  in  pronation 
or  supination,  are  not  constant  enough  to  be  of  any  value  in  diagnosis. 
The  detail  diagnosis  rests  upon  the  recognition  of  landmarks  and  of 
their  relations  and  on  abnormal  mobility.  If  the  landmarks  are  not 
accurately  recognized,  accurate  diagnosis  is  impossible. 

Supracondylar  Fractures 

Supracondylar  fractures  are  apt  to  occur  at  any  height,  but  lie  most 
often   close   above  the  condyles.     Almost  always  the  fracture-line  is 
oblique  up  and  backward.     Lateral  obliquity  is  more  often  upward  and 
outward    than   in   the   reverse    direction.     Kocher 
separates  an  extension  type,  oblique  up  and  back- 
ward and  displaced  backward,  from  a  flexion  type 
with  opposite  obliquity  and    displacement.     It  is 
perhaps  too  much    to   assume  that  these  always 
result  from  flexion  and  extension  respectively,  but  pj^    296— Koch- 

certainly  in  the  common  type,  resulting  from  ex-  Ind  '^fll^SS^"  (n  m! 
tension  or  backward  thrust,  the  obliquity  is  upward     types  of  supracondylar 

•  fracture  latter  variety 

and  backward,  and  both  displacement  and  rotation     very  rare.  (Diagram.) 
are  backward,  as  would  result  if  hyperextension  were 
the  cause.     The  cases  of  obliquity  up  and  forward  that  the  writer  has 
met  with  have  been  very  few,  and  with  one  exception  have  shown 
only  a  rotation  of  the  fragment  forward,  and  not  a  displacement  in  toto. 

According  to  the  height  of  the  lesion,  these  fractures  may  or  may 
not  involve  some  tearing  of  the  joint-capsule. 

They  are,  however,  above  the  joint  proper,  and  do  not  involve  the 
attachments  of  any  essential  ligaments.  Ordinarily,  the  break  is 
entirely  loose  except  for  the  periosteum  (which,  in  the  backward  dis- 
placement, is  regularly  stripped  up  from  the  back  of  the  bone)  and  for 
the  muscles.     Impaction  seems  not  to  occur. 

Clinically,  we  have  the  following  cardinal  points  to  bear  in  mind  in 
diagnosis: 

(a)  There  is  free  abnormal  mobility,  usually  with  crepitus,  of  the 
whole  forearm  and  elbow  on  the  shaft  of  the  humerus  in  every  direction 
except  forward.     The  condyles  move  with  the  forearm  (Fig.  302). 
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(b)  The  condyles  show  no  broadening;  their  relation  to  one  another 
is  normal,  and  they  move  together  in  all  motions. 

(c)  There  is  usually  marked  backward  displacement,  not  unlike 


frsclure  {at   ri(ht} 


backward  dislocation,  hut  this  displacement  involves  condyles  as  rcell 
as  forearm.  The  radius  and  the  external  condyle  are  not  separated. 
There  is  no  hollow  inuncdiately  above  the  olecranon. 
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(d)  Extension  is  free  except  as  limited  by  pain;    flexion  is  apt  to 
be  hindered  by  impact  of  the  lower  end  of  the  shaft  on  the  forearm  bones. 


Fi«.  300— High  "mprBcorHlylar"  traeJure.  more  Btricllv  >  low  nhatt  fraclure,  nol  always  eaaly 
diflerentiatcd  (wilhout  the  i-rsy)  tram  Iruture  cLose  1o  the  joint. 

(e)  The  lower  end  of  the  shaft  may  be  felt  lying  well  forward  of  its 
normal  relation  (feel  for  it  as  in  Fig.  246). 

(f)  The  deformity  recurs  after  reduction. 

These  rules  apply  to  the  usual  backward  and  the  backward  and 


Xlft" 


outward  forms:  points  a  and  c  apply  to  all  save  the  rare  subperiosteal 
fractures  at  this  point,  which  cannot  usually  be  more  than  suspected 
until  an  x-ray  plate  is  taken. 
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If  the  displacement  is  forward,  the  end 'of  the  shaft  will  lie  above  the 
olecranon.  The  elbow  will  be  in  front  of,  not  behind,  the  general 
direction  of  the  shaft,  and  extension,  not  flexion,  will  be  interfered  with. 

In  no  case  of  supracondylar  fracture  is  motion  in  pronation  and 
supination  interfered  with,  and  some  motion  may  always  be  obtained  in 
flexion  and  extension. 

In  the  nature  of  things  there  must  be  shortening  of  the  arm  in  these 
cases,  and  this  may  be  measured  from  the  spur  on  the  acromion  (Figs. 
133,  134, 224)  to  the  external  condyle,  but  this  is  a  measurement  pecu- 
liarly open  to  error,  and  this  test  alone  is  of  little  avail. 

T-  Fractures 

T-fractures  present  a  somewhat  more  complicated  problem.  They 
may  be  precisely  like  the  supracondylar,  save  for  a  split  into  the  joint, 
without  appreciable  displacement. 

It  may  be  difficult  to  be  sure  of  the  widening  at  the  joint  or  of  the 
movement  of  one  condyle  on  the  other, 
or  the  displacement  may  be  so  great  that 
the  end  of  the  shaft  actually  descends  be- 
tween the  fragments.     In  these  severer 


I-IK.   aO.!.    -Ulil  T-fHC"if*    i.i    fuliilt    (-li  el  eh   of         l-ig.  .t04  —  T-fractiire  m  ailiill,     Vnusiiallv  high 
ihe  Wnrrrn  Mii-u-iim,  .,i«-nmeti  SUT-IJ.  T-fraclure  (Wurren  Museum.  siicFirnFii  10001. 

cases  the  diagnosis  of  the  T-fracture  is  simple — the  question  is  only 
whether  other  and  more  complicated  breaks  are  present.  In  the 
ordinary  case,  however,  the  diagnosis  is  not  easy,  for  the  widening  of 
the  elbow  is  a  matter  it  is  easy  to  be  mistaken  about  if  there  is  swell- 
ing, and  the  mobility  of  one  condyle  on  the  other  needs  some  expertness 
to  determine,  for  the  fragments  are  still  bound  by  ligaments  to  the 
forearm  lioncs.     It  may  be  well  to  note  that  crepitus,  gotten  in  testing 
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this  motion,  ia  worthless;   it  usually  occurs  not  between  the  condyles, 
but  between  the  upper  and  the  lower  fragment.     This  fact  ieads  to 


frequent  error.  The  diagnosis  of  T-fracture  is  often  made  where  the 
break  is  simply  supracondylar,  or  where  one  condyle  is  separated  with- 
out any  cross  break. 

Fractures  of  the  External  Condyle 
Fractures  of  the  external  condyle  run  from  the  middle  of  the  joint 
(or  thereabouts)  in  a  line  upward  and  outwarti — a  line  of  varying  ob- 
liquity.    The  displacement  is  apt  to  be  backward  or  outward,  some- 
times with  outward  rotation.     The  fragment  is  still  held  by  the  iiga- 
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ments  in  nearly  its  normal  relation  to  the  radius.  As  noted  above, 
actual  joint  luxation  may  rarely  be  combined  with  this  fracture  if  the 
internal  lateral  ligament  is  torn. 

Clinically,  we  find:  (a)  Swelling  of  the  outer  side  of  the  joint  only. 
(6)  Tenderness  only  about  the  outer  condyle,  (c)  Crepitus  in  this  same 
region,  (d)  Mobility  of  the  condyle  under  the  fingers,  (e)  Recogniz- 
able deformity  of  bone — this  is  hardly  the  rule. 

Valuable  negative  evidence  is  furnished  by  the  immtMlity  of  the  ulna 
on  the  humerus  forward  or  backward.  There  is  apt  to  be  some  slight 
abnormal  play  laterally. 

There  is  no  thickening  or  deformity  about  the  internal  epicondyle 


or  condyle,  or  along  the  inner  surface  of  the  humerus.     There  is  little 
or  no  ecchymosis  or  swelling  on  the  inner  side,  and  little  tenderness. 

Flexion  and  extension  of  the  elbow  are  painful.  Mouchet  •  says  that 
pronation  and  supination  are  limited  in  this  lesion,  but  in  testing  many 
cases  I  have  found  such  limitation  but  once.  Usually  the  freedom  of 
this  rotatory  motion  argues  against  high  fracture  of  radius  or  ulna,  not 
against  condylar  fracture. 

The  joint  is  often  appreciably  broader  than  normal.  Usually  no 
changed  relation  of  the  landmarks  is  appreciable  except  for  this  broaden- 
ing. 

Fracture  of  the  External  Epicondyle 

Such  fracture  undoubtedly  occurs,  and  may  result  from  direct 
violence  (e.  g.,  gunshot  wound)  or  from  traction  as  with  luxation. 

There  is  a  plate  of  Gurlt's  (much  copied)  showing  bony  union  of  an 
old  fracture  of  the  sort,  that  has  dignified  the  lesion  beyond  its  deserts. t 

•Mouchet:  Paris;  G.  Steinheil;  MonoRriiph,  iind  Bull.  Sop.  Anatom.,  1898. 
Ixxiii,  811. 

1 1  know  notliing  .ihoiil  the  lesion  except  tor  one  casn  in  which  a  chip  in  tliia 
r^on  had  btvn  torn  off.  Tliis  was  merely  a  compliration  of  other  fraclures  with 
partial  luxation. 
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Fracture  of  the  Capitellum 
This  is  the  "fractura  rotuli  humeri"  described  by  Kocher,  He 
cites  several  cases;  the  writer  has  met  with  it  once.*  The  lesion  is 
simply  a  splitting  off  of  the  anterior  articular  face  of  the  external  con- 
dyle. How  it  occurs  is  not  certainly  known.  The  fracture  is  intra- 
articular, and  the  fragment  lies  free  in  the  joint.  The  diagnosis  rests 
simply  on  the  presence  of  a  foreign  body  of  considerable  size  in  the  elbow- 
joint,  found  directly  after  an  injury.  It  differs  in  no  way  clinically  from 
the  cases  where  a  portion  of  the 
radial  head  is  split  off  and  be- 
comes a  foreign  body.  In  two 
of  Kocher's  cases  the  fragment 
was  displaced  backward;  in  one, 
(as  in  the  writer's  case)  it  was 
forward.  According  to  the  posi- 
tion, either  flexion  or  extension 
is  seriously  interfered  with.  The 
check  to  the  movement  of  the 
joint  feels  exactly  like  that  met 
with  in  a  dislocation  of  a  knee 
cartilage:  it  is  a  very  definite 
checking,  well  described  as  like 
that  of  "a  stone  in  a  hinge." 
The  amount  of  local  reaction 
from  this  injury  is  very  slight  pjg,  310..-X  »ho«i.  ioo~e  frBKitipm  in  front 

at  first,  but  the  disability  is  con-  "he'Sap'^frotn  whf"h''*hrf™Smenrckme''''™''''^' 
siderable.     The   fragment   does 

not  unite,t  and  would  probably  grow  in  size  in  time,  as  do  other 
intra-articular  bodies.  The  only  treatment  is  an  excision  of  the  frag- 
ment. The  results  of  such  excisions  as  are  reported  were  good.  The 
fragment  is  easily  accessible  by  an  incision  on  the  outer  side  of  the  joint, 
in  front  or  behind,  as  the  case  may  be,  guided  by  the  x-ray  in  each  ca.se. 
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Internal  Condyle  (into  the  Joint),  Fracture  of  the  Trochlea 
This  lesion  occurs  less  often  than  fracture  of  the  external  condyle. 
It  presents  corresponding  signs.  There  is,  however,  a  greater  increase 
of  lateral  mobility,  and,  the  ulna  no  longer  being  firmly  held,  there  rnaj' 
be  some  mobility  anteroposteriorly  as  well.  Here,  again,  except  for  the 
broadening,  the  relations  of  the  various  landmarks  are  not  disturl)ed. 

•  Cotton;    Boston  Mtvi.  antl  Siir^.  Jour.,  exiix.  No.  27,  pp.  7:14-7*1,  Dcrcniber 
31.  1903. 

Curit  iind  H:iliii  carli  reconl  frui^turcs 


withui 


1,  apparently  hel<ingin(;  to  this  H 
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Fractures  of  thh  Internal  Epicondyle  iEpitrochlkar  Fracture) 
These  are  not  intra-articular  fractures  in  adults,  and  do  not  per  se 
affect  the  joints  at  all.  The  epicondyle  carries  the  origin  of  the  su- 
perficial forearm  flexors  and  of  most  of  the  lateral  ligament,  but  the 
attachment  of  the  latter  is  so  close  to  the  base  of  the  epicondyle  that 
it  is  not  ordinarily  involved  in  the  fracture,  and  in  few  if  any  cases  is  it 
entirely  torn  loose.  The  epicondyle  may  be  broken  either  by  direct 
violence  or  by  strain  exerted  through  the  muscles  which  have  their 
origin  from  it.*  This  lesion  usually  occurs  by  fall  on  the  hyperextended 
hand  or  from  like  violence. 

Clinically,  the  injury  is  characterized  by  little  reaction  and  swelling, 
without  great  immediate  disability. 

There  is,  however,  an  inability  to  use  the  hand  somewhat  dispro- 
portionate to  the  disability  at  the  elbow,  and 
hyperextension  of  the  wrist  is  painful.  This, 
of  course,  is  owing  to  the  special  relations  of  this 
process  to  the  superficial  flexor  muscles.  The 
sensitiveness,  swelling,  etc.,  are  all  hmited  to 
the  inner  side  of  the  elbow. 

Direct  examination  shows  no  obvious  change 
in  the  relation  of  the  landmarks.     A  promin- 
ence is  felt  at  the  usual  point  for  the  internal 
epicondyle,  but  on   more  careful   examination 
this   prominence    proves    to    be    shorter    and 
blunter  than  normal,  and  without  the  posterior 
projection  normally  present.     The  ulnar  nerve, 
instead  of  lying  comfortably  behind  this  hook- 
apecirnen 37751"*"   ■""»"""■    like  proccss,  Hcs  eiposed  on  a  flat  surface  behind 
or   near  the  tip  of   the  shortened  projection. 
(See  Fig.  24.').)     On  careful  examination  a  thickening  is  often  to  be 
made  out  below  and  in  front  of  the  normal  place  for  the  epicondyle. 

Very  often,  however,  even  in  fresh  cases,  it  is  impossible  to  make 
out  a  definite  fragment.  The  separation  in  very  rare  eases  may  be  not 
forward,  but  backward  and  outwanl.  This  is  said  to  be  the  case  in 
some  instances  where  this  fracture  complicates  dislocation,  and  where 
the  fragment,  larger  than  usual,  has  carried  some  attachment  of  the 
lateral  ligament  by  which  it  has  been  dragged  back.  I  have  seen  it 
twice  in  cases  where  there  was  no  dislocation,  and  where  it  was  im- 
possible to  establish  any  tearing  of  the  flexor  origin,  which  would  seem 
a  necessary  condition  for  this  displacement. 

A  valuable  point  in  diagnosis  is  the  pain  on  active  finger  flexion  or 
*  I'p  to  about  twenty  years  the  lesion  is  apt  to  Iw  cpipliyspiil  scpariLtion,  ratlier 
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active  pronation  of  the  hand,  due,  of  course,  to  iDvolvement  of  the  origins 
of  the  Bexor  and  pronator  muscles. 

Later,  there  is  a  well-marked  selective  atrophy  of  all  these  muscles 
in  such  fractures,  that  recovers  very  slowly. 

Compound  Fractures.— Compound  fractures  have  already  been 
mentioned.  Here  and  there  the  less  severe  fractures  may  be  compound, 
but,  as  a  rule,  this  complication  attends  the  fractures  in  which  there 
has  also  been  great  damage  to  the  bone  and  to  the  deeper  soft  parts. 
It  is  for  this  reason  that  the  net  results  in  these  cases  are  not  very  satis- 
factory. Even  with  the  most  careful  technic  there  is  a  liability  to 
sepsis,  greater  even  than  with  most  compound  fractures  about  joints. 
Owing  to  the  comminution  of 
the  bone  an  1  tl  e  poor  nutr' 
t  on   of   tl  o  fragme  t      •'eps  s 


almost  always  entails  necrosis,  and  the  result  is  necessariij'  bad.  If 
the  wound  can  l>e  kept  clean,  liowever,  good  opportunity  i.s  offered  for 
accurate  reposition  and  fixation  by  wire  or  ab.sorbable  suture,  which 
procedures  give  better  results  than  can  possibly  be  reached  in  the 
"simple"  fractures.  Partial  excisions  give  admirable  results  at  times.* 
Vessel  Injuries. — Injuries  of  the  vessels  are  not  usual  complications 
of  elbow  fractures;  they  occur  only  where  the  displacement  is  extreme. 
The  brachial  artery  is  the  only  one  the  injury  of  whith  need  be  seriously 

*CuMi':  C — ■.     Machinery  accident:     Frnelure  of  exteriiul  comlylc.  compound 

Excision  of  coniiylf,     I'erfcct  result  aave  for  moderate  gun-stork  deforiuity.     Is 

working  in  an  iron-foundry.  Reported  by  tlie  writer  in  Uwstoii  Mpd.  am)  tiurg. 
Jour.,  1906,  civ,  p.  &44. 
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considered.  The  rupture  of  this  artery  is  signalized  by  great  swelling 
and  by  loss  of  the  radial  and  ulnar  pulses.  This  condition  calls  for 
prompt  operation  and  ligature,  in  order  that  the  removal  of  the  swelling 
and  pressure  may  give  a  chance  for  an  adequate  collateral  circulation 
to  establish  itself.  Such  lesion  is  not  a  reason  for  primary  amputation. 
If  gangrene  has  already  set  in,  amputation  is,  of  course,  indicated. 

Nerve  Injuries. — Injuries  to  the  nerves  occur  in  fractures  of  the 
elbow  as  well  as  in  dislocations,  and  may  occur  as  a  coincident  result 
of  the  trauma,  as  the  result  of  pressure  of  the  fragments,  or  as  a  result 
of  manipulation  in  reduction. 

It  is  because  of  this  last  possibility  that  we  should  make  it  an  abso- 
liUe  rule  to  test  the  function  of  all  nerves  before  attempting  to  treat  an 
injury  in  this  region. 

Median,  musculospiral,  and  ulnar  nerves  are  all  subject  to  injury 
at  this  point.  More  especially  the  ulnar  is  liable  to  injury.  Musculo- 
spiral injuries  belong  more  particularly  to  fractures  several  inches 
above  the  joint,  where  the  nerve  winds  about  the  humerus. 

Ulnar  nerve  injuries  are  not  uncommon  in  connection  either  with 
fractures  of  the  internal  epicondyle  or  with  supracondylar  fractures; 
they  are  shown  by  pain  and  loss  of  sensation  in  the  regions  supplied  by 
the  ulnar  nerve.  There  is  also  apt  to  be  some  loss  of  motor  power,  to 
be  found  by  the  familiar  test  of  the  function  of  the  interossei  and  of 
the  flexor  ulnaris. 

As  a  rule,  unless  the  disturbance  is  very  severe,  it  is  wise  to  wait  in 
these  cases.  In  all  the  instances  in  which  the  writer  has  waited  there 
has  been  complete  restoration  of  function  within  two  to  four  months, 
showing  that  the  nerve  was  only  contused;  in  the  one  case  of  total 
musculospiral  paralysis  from  elbow  fracture*  the  same  course  was 
followed  with  the  same  result,  though  the  period  required  for  complete 
restoration  of  function  was  nearly  two  years. 

Treatment t 

Supracondj^lar  fractures,  if  the  displacement  is  backward,  are  re- 
duced much  as  one  reduces  a  backward  displacement,  and  always,  if 
possible,  under  an  anesthetic.  This  one  manoeuver  reduces  the  back- 
loard  displacement,  but  does  not  secure  correct  position  as  to  lateral 
displacement  or  rotation. 

These  lesions  must  be  dealt  with  according  to  the  case,  and  the 
fragment  must  be  directly  shoved  into  the  best  possible  position.  The 
restoration  of  the  landmarks  (olecranon  and  condyles)  to  their  proper 
relation  to  the  line  of  the  humeral  shaft  is  our  only  guide.  The  ten- 
dency is  to  let  the  forearm  and  the  lower  fragment  drop  or  roll  too 
far  inward — this  must  be  borne  in  mind.  Overcorrection  outward  is 
usually  impossible,  owing  to  periosteal  resistance. 

*  Operation  refiLsed.  f  Cf.  Coencn,  Beitriige  z.  klin.  Chir.,  1909,  Ixi,  No.  3. 
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TREATMENT  257 

After  reduction  seems  complete  it  is  well  to  grip  the  upper  arm  near 
the  elbow  in  both  hands  n-ith  some  force,  so  as  to  fix  the  fragments,  then 
to  let  an  assistant  partly  extend  the  arm ;  this  vnll  show  whether  the 
long  axis  of  the  arm  has  been  approximately  restored. 

The  sphnt  to  be  used  is  the  "internal  angular,"  preferably  of  the 
"Bolies"  type  (Fig.  314).  This  is  padded 
and  is  set  close  into  the  bend  of  theelliow, 
and   strapped   with   adhesive  to  the  upper 


arm;  then,  while  some  traction  is  exerted  on  the  forearm  to  overcome 
possible  backward  displacement  of  the  fragment,  the  forearm  straps 
are  applied.  If  the  position  is  satisfactory,  this  will  suffice;  if  there 
is  any  tendency  to  inward  displacement,  the  addition  of  an  inbrnal 
coaptation  splint  is  wise.     (See  Fig.  333.) 


Fractures  lying  well  above  the  joint,  and  even  tho,se  of  the  lower 
supracondylar  type  in  adults,  which  show  sharp  forward  displacement, 
are  often  best  held  on  the  Osgood-Pen hallow  splint,*  in  which  the  weight 
of  the  arm  exerts  traction  and  the  splint  gives  counter  pressure.  (See 
Figs.  322-325.) 

•  Dcscrilwi  in  the  Jour.  Amer.  Mod.  As«i)r.,  July  ai,  IIMW.  liii,  p.  375. 
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\'ery  rarely  weight  traction  may  be  called  for,     (See  Fig.  233.) 
Acute  flexion  has  been  recommended  for  this  as  for  other  elbow 


fractures.     It  works  well  in  some  cases;   in  others  it  tends  to  produce 
forward  rotation.     In  the  cases  shown  (Figs.  330, 332}  acute  flexion  was 


the  only  and  obvious  ciiuso  of  di^phifcmcnt.     One  of  these  cases  cam 
to  open  operation  for  correction,  one  to  .-iimplc  forcible  correction. 


TREATMENT 


The  treatment  on  a  straight  splint  has  been  much  advocated.     No 
doubt  this  is  the  easiest  way  to  preserve  the  straiglit  long  axis  of  the 


Ha.  326.— Adh»ive  Ktrap  BuullnHo  wcurv 
Kulc  Heiioa.proprrfj/ ippLinl.    The  nlrap  i>]Biil 

are  piaud  u  welJ  oa  stuck  logelher, 

arm  and  to  avoid  "gun-stock"  deformity,  but  personally  I  have  never 
found  myself  able  to  use  it  without  increaning  the  backward  displacement, 


which  is  a  much  more  serious  matter  than  a  sliijht  "gun-stock.''     Tliis 
consideration  is  entirely  apart  from  the  practical  inconvenience  of  the 
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position,  and  the  awkwardness  of  a  possible  total  or  partial  ankylosis 
at  or  near  the  useless  positioa  of  full  extension, 

T-fractures. — These  are  to  be  treated  much  as  are  the  supracondy- 
lars, save  that  in  case  of  much  displacement  of  the  shaft  downward, 

a -9 


Fix.  330,-^UD 


I    fleiion.     Thi..   YrBCture   ahuul.l 


traction  downward  on  the  forearm,  held  at  a  right  angle,  will  help  clear 
the  upper  fragment  out  of  the  way  and  permit  approximation  of  the 
condyles  by  manipulation.  When  the  broken  condyles  are  brought 
together,  an  effort  may  be  made  to  impact  them  by  lateral  pressure. 

In  putting  up  these  ca^s  the  same  splints  are  usually  used  as  with 


Fii.  .112.— A,Sui>ra™na\-liirfracliire|iulupBt  BriKhl  Knjtlfi  H. -nme  rBW  iiul  u|i  in  Mute  fl«ion 
Coiirle^y  i>f  Dr.  I..  R.  U.  Cranilan  <<iulline!i  miifurnJ). 

supracondylar  fractures,  but  the  addition  of  pressure  pads,  held  in  by 
adhesive  straps  so  placed  a.i  to  press  the  con<lyles  together,  is  of  great 
service.  Occa-'^ionally  splints  to  hold  these  pads  (Fig.  334)  are  useful. 
Fractures  of  the  external  or  of  the  internal  condyle  present  no 
problem  of  maintenance  of  relation  between  humerus  and  forearm,  as 
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a  rule.  It  is  simply  a  question  of  the  reduction  of  a  fragment  to  its 
proper  place.  To  some  extent  manipulation  and  rotation  of  the  fore- 
arm may  help  in  reduction  (the  ligaments  between  fragment  and  fore- 
arm being  intact).  In  the  main,  however,  it  is  a  question  of  direct 
manipulation  to  correct  ascertmned  displacement. 

The  form  of  retentive  apparatus  of  most  use  depends  on  the  indi- 
vidual case.  Once  reduction  is  satisfactory,  we  can  directly  test  to 
determine  the  position  that  permits  least  mobility  of  the  fragment.  It 
may  be  the  right  angle,  or  at  times  a  somewhat  more  open  angle;  often 
acute  flexion  seems  to  work  best.*  It  is  for  us  to  choose  the  position 
for  the  individual  case  and  to  apply  either  the  right-angled  or  an  obtuse- 


>^ 


Fin.  333. — rr»»vention  of  rotation  of  lower  fragment  inward  (thi>  rotation  is  the  cause  of 
**gun-stook"  ilefonnity),  A  special  strip  of  splint-woo<i  runs  from  axilla  to  below  the  elbow,  ami 
on  the  outside  a  solid  pati  presses  in  just  above  the  fracture. 

angled  splint,  perhaps  with  special  pads  to  drive  the  condyles  home,  or 
to  apply  acute  flexion,  according  to  the  conditions  found  in  the  individual 
case. 

*  H.  L.  Smith  showcnl  very  dearly  years  ago  that  acute  flexion  tends  to  fix 
fragments  at  the  elbow  by  increasing  the  tension  of  the  triceps  and  of  its  tendinous 
expansions.  The  iK)sition  of  acute  flexion  is,  for  various  re:isons,  less  universally 
serviceable  in  elbow  fractures  than  he  thought,  but  it  is  often  very  useful.  (Boston 
M.  and  S.  Jour.,  1S04,  cxxxi,  380.) 

R.  Jones,  of  Liverpool,  hjis  also  advocated  acute  flexion;  his  apparatus  is 
decoyinglv  simple.  It  is  shown  in  Fig.  335.  (Provincial  M.  J.,  lS9o;  Arch.  Pedi- 
atrics, 1892,  ix,  435.) 

F.  B.  Lun(i,  Boston  City  Hospital  Reports,  1897,  p.  389,  has  devised  the  best 
bandage  for  maintaining  acute  flexion,  but  it  is  best  usetl  modified  iis  in  Figs.  328,  329, 
with  the  adhesive  band  shown  in  Fig.  32r).  Fig.  327  shows  the  not  imusual  wrong 
way  to  apply  this  adlu»sive  phister  band,  a  way  calculat(M:l  to  cause  stoppage  of 
circulation  lus  well  as  cutting  of  the  skin  by  the  edge  of  the  plasters. 

EflScient  u.se  of  acute  flexion  is  iK).ssible  only  where  great  .swelling  has  not  yet 
taken  place. 
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Internal  Epicondyle.— In  these  fractures  we  have  no  joint  involvp- 
ments,  but  we  do  have  a  muscle  pull  to  deal  with— we  must  relax  the 


Fig.  334— Lateral  xplino 
and  naAs  held  wilh  Hlraps  lo 

Fig.      335. 

— R.      Jonet'h 

Fig.  338, -Acute   flexion, 
with  aSheeivB  nlister  as  bi>- 

inide  but   effi- 

produc*  ami  mainlain  approxi- 
malion  of  fragmrnla  in  T-'rnc- 

.f  maintaimng 

the  elbow. 

■SSH^SS"^' 

superficial  flexors.     The  only  position  that  will  do  this  is  full  flexion, 
and  I  have  no  hesitation  in  recommending  acute  flexion  for  these  cases. 


Fig.  337.— Splint  (applinl  lo  Ihe  fleii 
y  the  angle  frum  aay  to  day.     Ver^' 


By  means  of  pads  below  the  fragment,  pulled  up  by  strapping,  we  can  go 
even  further  to  secure  the  best  practicable  position  of  the  displaced 
fragment.     Up  means  toward  the  humeral  shaft  (Fig.  336). 

Results 
In  adults  the  result  of  these  as  of  other  joint  fractures  depends  in 
part  on  the  accuracy  of  reposition,  but  more  particularly  on  avoidance 
of  the  loss  of  motion  due  to  the  trauma  plus  the  fixation  enforced  to 
insure  proper  union.  There  must  always  be  a  compromise  between  the 
risk  of  deformity  and  the  risk  of  loss  of  motion  from  overmuch  and 
overlong  fixation.  In  the  past  we  have  gone  too  far  in  the  direction  of 
long  fixation  in  such  cases.  Luca^-Cliampionni^re  and  his  followers 
hnvc  proljahly  gone  too  far  in  early  mobilization.  Yet  under  favorable 
circumstances,  with  a  "good"  patient,  very  early  mobilization  shows 


3t>3 


excellent  results.  So  soon  as  the  fin>i  icoiitrme^  and  ^welline  K-^n  to 
sub^de.  or  even  liefore  this,  ^ay  at  fuurttt-ii  days,  in  many  cas^-s  oven  a^ 
early  a*  ten  days,  and  in  all  simple  iracmres  within  three  weeks.  ciJ^t/i..' 
massage  is  in  order.  Very  gentle  pi^f:?-:  mi.itit.tn  may  l>e  U-itun.  at  ihe 
same  time,  with  manual  fixation  •^f  the  fraenients.  This  is  early  to  Te 
supplemented  by  actin  motion  carriwl  uut  by  the  patient  at  rigular 
times  daily.     For  these  e.\en.'i;es.  all  dressings  are  removeii. 

Forced  passive  motion  is  rarely  to  be  nxx-mmendiii.  for  it,*  teiidtiu-v 
is  to  "stir  up"  the  joint,  and  ^  to  stiffen  it.  instead  of  limU'rini;  it. 
This  does  not  mean,  of  course,  that  forcil'le  rupture  of  adliesii.>iis  iK.'Jtr 


Fi|.  338.— l»acTw 
by  very  iBni]«rat«  call 


ether  may  not  he  necessary  at  a  later  .-itafie.  In  fat't,  Imwovor.  this 
measure  is  rarely  called  tor. 

.\ctive  motion,  even  with  coura^icimri  and  piTsi^tcnt  patient,*,  is 
rarely  pushed  beynml  tlie  point  of  sliiilit  pain.  It  is  :is  I'Hii-ient  as 
passive  motion  in  hniborin<!  up  niusrlc*  and  joints,  :iiid  is  pnictii'ally 
free  from  the  chance  of  incn-a.-iin);  joint  irritation. 

After  three,  or  at  most  four,  weeks,  splints  may  be  laid  aside  and  a 
simple  rest-sling  used  for  a  fortnighi.  Tin-  nidiT  treatnii'iit  ifonr  to 
six  weeks  of  absolute  fixatiom  Is  disastrous,  and  may  he  avoided  in  all 
save  perhaps  in  some  severe  miii/iiniii'l  fritclures. 

Results  in  tiic  adult  are  lartiely  dependent  on  the  )>«isMbility  of 
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carrying  out  this  somewhat  difficult  routine  of  after-treatment.  If  this 
treatment  has  been  carried  out,  we  have  only  the  deformity  and  limita- 
tion of  motion  due  to  displacement  of  bone,  and  the  deformity  from 
callus.  This  is  an  ideal  condition,  and  by  no  means  always  attainable, 
whether  on  account  of  circumstances,  or  because  of  lack  of  interest, 
courage,  or  persistency  on  the  part  of  the  patient. 

As  to  disability  and  deformity,  due  to  displacement,  we  are  apt  to 
have  the  following  conditions  presont  in  greater  or  less  degree. 

In  supracondylar  fractures  and  in  the  T-fracturcs  without  great 
displacement  we  get  a  varying  valgus  or  varus  deformity  {details  con- 
sidered later  under  the  children's  fractures),  some  limitation  of  flexion 
from  displacement  of  the  upper  fragment  forward,  some  limitation  of 
extension  from  filling  up  of  the  olecranon  fossa  by  callus.  (See  Fig.  338.) 
These  are  approximately  permanent  re- 
^^^^^  suits;  with   careful  work,  however,  the  end- 

^^^^^  result  is  fair,  as  a  rule.     Bad  results  usually 

^^^^^^  come  from  grossly  bad  position  or  from  over- 

V    ^^^^^^  long  fixation. 

Wi    ^^^^^^  Bad  T'fractures  may  be  impossible  to  hold 

W    ^^^^^^  in  place,  and  the  results  may  be  almost  neces- 

'       ^^^^^^K^  sarily  bad;  we  may  even  have  complete  anky- 

1^  ^^^^^^^^  losis.  Many  of  these  cases  when  compound, 
n        ^^^^^^M  and  even  some  of  the  simpler  T-fractures,  come 

I  ^^^^r  to  joint  resection  later,  but  enough  of  them  do 

H  '         ^^^^m  well  to  make  tarly  resection  unjustifiable. 

^fl^^V  Fractures  of  the  external  condyle  do  well, 

as    a    rule.     Very    rarely   non-union    results. 

Fi«.  339  — Fmciure  of  There  may  be  some  broadening  and  thickening 
•bovr  cui.uyies  from  two  at  the  outer  part  of  the  bone.  Other  deformi- 
'"^R«u"t''"«H.r:  excessive  ties  do  not  occuf.  Some  Hmilatton  of  motion 
patient  iSth*'«Tiiritia  li'efor^  '3  apt  to  be  present,  due  mainly  to  callus  in 
■"""■  the  olecranon  and  coronoid  fossse,  but  a  useful 

arm  may  be  expected. 

Fractures  of  the  internal  condyle  are  even  more  apt  to  have  limita- 
tion of  motion  for  the  same  reasons,  but  the  functional  result  is  usually 
good  under  adequate  treatment. 

Internal  epicondylar  fractures  often  unite  by  fibrous  tissue  only, 
but  the  union  is  firm,  and  save  for  some  slight  loss  of  power  in  the  fore- 
arm flexors,  eventually  recovered  from,  no  ill  results  ensue.* 

Pathologic  Fractures. — Under  this  caption  may  be  classed  certain 
refractures,  including  cases  in  which  previous  partial  ankyloses  have 
determined  the  fresh  fracture.     I  have  seen  one  case  (apparently  an 

•/I  priori  one  would  expoct  some  talc  trouble  witli  the  ulnar  nerve  resulting 
from  tlic  filirouH  union  witli  liisplaci-mcnl  of  tlie  bone  fragment,  but  thiM  docs  not 
seem  to  hnpp<'ii. 
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osteogenesis  imperfecta:  he  had  had  various  otiier  fractures  from  slight 
trauma)  in  which  there  haii  been  a  con<lytar  followed  l>y  a  supracon- 
dylar break.  Fig.  33i*  shows  a  like  unfortunate  result,  in  this  case  a 
fracture  near  an  arthritic  joint.  Such  ca'^es  arc  imj^iortant  in  that  gootl 
results  are  hardly  to  be  expected.  1  have  seen  two  cases  in  which 
poor  results  from  old  supracondylar  lesions  apparently  acted  as  deter- 
mining causes  of  fresh  olecranon  fracture. 

FRACTURES  OF  THE  HUHERUS  AT  THE  ELBOW  IN  CHILDREN 
Anatomy  of  the  Epiphj^ses. — The  differing  shape  and  growth  of  the 


.V-- 


epiphyses  must  constantly  be  borne  in  mind  in  examining  children's 
fractures.     .\t  birth,  and  up  to  two  or  three  years  of  aRe,  the  whole 
lower  end  of  the  humerus  is  a 
cartilaginous  mass  in  which  an 
ossification   center   appears   at 


i 


the  outer  side  at  aliout  one  and  one-half  to  two  years  of  tijri-. 

Injuries  up  lo  the  ajje  of  three  or  four  years  must  ulinost  necessiirily 
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be  a  separation  of  the  epiphysis  as  a  whole.    By  four  or  five  years  of 

age  the  external  condyle  has  become  a  definite  structure,  and  a  cleavage 

lino  in  the  cartilage  has  been  fonned.     (See  Figs.  342  and  343.)     The 

internal  epicondyle  shows  a  bone  center  at  about 

J^^m  five  years,  and  at  about  ten  to  twelve  years  it 

d^^H  has   been   separated    from  the   rest  of  the  cpi- 

^^^H         physis  by  the  growth   of   the   shaft   downward 
^^^^^K         into  the  epiphysis,  leaving  only  a  shell  of  epl- 
^^^^^^m        physis  over  the  trochlear  surface,  with  a  small 
t^y^^^T'         ossification    center.      From    this    time    onward 
^  ^^^^L  growth  occurs  by  progressive  ossification  of  the 

^^^^^r  external  condyle  and  by  growth  of  the  diaphysis 

MW^^W  downward. 

The  external  condyle  unites  to  the  shaft  usu- 
ot  ien''Mid*onThaif''eIra  *"^  between  Sixteen  and  nineteen  years  of  age, 
(B.  c.  H..  piftie  880).  but  may  persist  longer. 

From  an  early  i^e  the  line  of  demarcation  of 
the  external  condyle  includes  not  only  the  capitellum,  but  also  the 
outer  edge  of  the  trochlear  articular  surface.    This  demarcation  persists. 


Fig.   347.— Same  speci 


Fig.  348,— Epinhyp 


^pinhyuM  at  ten  yean.  (Warren 


although   after   about  fourteen  years  there  is  only  a  very  thin  layer 
of  epiphyseal  cartilage  marking  this  line  (Figs.  343-348). 


Fij[.  348.— Kpiphy. 


Ci>iphyd«»  at  fifte 


iphys™    at    eij(hUi«n    yai 


(Warren  Muaeum.  specimen   417).      From  be- 
hind.    Shows  only  t^e  int«rnia  epicoDrJyIe  alill 


There  is  an  ossification  center  of  the  external  eptcondyle  appearing 
at  twelve  to  fourteen  years,  fusing,  as  a  rule,  with  the  external  condyle 


FlUtTrHES   I'F   HVMEhV-    . 

by  the  sijcteenth  vf-ar.     It  :■?  T.~\-'rT  r. 
unimportant. 

Growth  on  the  ■''i'>^'-::-^in''wr 
the  shaft  down  into  th"  •-?■;;■:.:.-:-.  i 
shaft  becomesver?-  o'uli'j'i'^  a-  "i:;.- 
goes  on  fFigs.  ^i.  344 


There  is  ^^^^^^^^^1^       ""^ 

e  »leni>l  H.o.ijl«  li-  in  r-l«Ii'.i.  <:  <t^  -[,af 


thirteen  years  of  age,  a  T^mall  osT^ificatiim  ix)im  in  thr-  imrhlcar  jwr- 

tion,  visible  in  the  skia^raiili.  Viut  this  «'paratc   epiplivr^i:*  lias  long 

before  this   l»efomi-   very    tiiiii.    ami    is 

fused    with    the   shaft    soon    after   this.  '.  ; 

Surgically,    it    is   of  little   consequen<f.  '      ',  ' 

It  is  the  excepticin  for  it  to  !«■  vi:iil)ie  in  \      ■ 

x-ray  plates  at  any  age.  \  ^ 

The  last  epiphy.-'is  to  unite  is  that  of  \  \  V  V  ^  ^ 

the  internal  epicondyle.   It  may  juiri  as  .        \    4     "~~. 

early  as  sixteen   to  eighteen  years,  but  .-^'-^ ^.~-.      ~~ — -- 

often   there  L-i  delay   ami.  accordinj;  to  (^  -^^~~-    -  , 

Kamhaud  and  Renault,*  it  may  remain  .  "  ~^  -        ""-,,. 

as  an  epiphysi-s  throuRli  life.  "  " '^-^ 

In  regard   to  judging   the   relations 
of  epiphyse.s  in  ar-ray   pictures  la  very 

difficult  matter  in  many  cases),  it  may  ,„.r.iii.K>ih'.l'.'»;  si'm,«"'i,',«  .'M?fii->iHlt 
be  well  to  bear  in  mind  the  following  i^ ,mS %...'«■' »'iViy  i«-7''''  '"'"  "'  " 
points: 

(1)  That  the  eapitellar  cpiithysis  is.  in  llie  lateral  view,  projreted 
against  the  lower  inner  end  of  the  diapliysis.  In-riuw  it  lies  higln-r,  and 
that  it  normally  hes  well  fwiaird  of  the  axis  of  the  sliall. 


1I-1.I[>|N-II1VI 
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Fig.  353.— The 
commoner  forms  of 
lesion  at  the  elbow  in 
children,  according  to 
Judet  (sketched  from 
his  published  plate). 


(2)  That  there  is  normally  a  marked  apparent  gap  representing  the 
space  actually  filled  by  the  articular  cartilage  of  trochlea  and  ulna. 

(3)  That  the  trochlear  epiphysis  is  not  always 
apparent,  even  when  we  might  expect  ossification  to 
be  present  in  it:  it  is,  in  fact,  rarely  seen. 

(4)  That  the  center  of  ossification  of  the  epi- 
trochlea  is  thin  and  may  not  show  even  in  the 
anteroposterior  view. 

(5)  That  this  same  epiphysis  may  show  in  the 
lateral  view  and  give  rise  to  confusion  if  its  iden- 
tity is  not  suspected. 

(6)  That  the  ossification-center  of  the  epiphysis 
of  the  external  epzcondyle  is  so  small  and  so  unconstant  that  it  may 
practically  be  disregarded.* 

(7)  The  obliquity  down  and  inward  of  the  lower 
end  of  the  diaphysis,  as  seen  in  the  x-ray,  is  constant, 
and  increases  with  growth. 

Classification  of  Fractures  of  the  Humerus  at 
the  Elbow  in  Children. — The  fractures  and  separa- 
tions which  do,  in  fact,  occur  in  children  are: 
Supracondylar  fractures;  separations  of  the  whole 
epiphysis;  separations  of  the  external  condyle; 
separation  of  the  internal  epicondyle.f  In  all 
except  the  first  type  these  separations  follow  more 
or  less  closely  the  epiphyseal  lines.  The  supra- 
condylar fractures  are  in  all  respects  like  those 
we  have  considered  in  the  adult,  save  for  the  greater 
stripping-up  of  periosteum,  and  the  diagnosis  of  this 
lesion  is  no  way  different  in  children. 


Fig.  354.— Typ- 
ical fracture  lines  ac- 
cording to  the  writer. 

The  T-fractures, 
and  the  fracture  along 
line  4-6,  almost  never 
occur  in  children.  The 
children's  types  are: 
(o)  The  supracondy- 
lar, 1-2,  3-4.  or  at  the 
epiphyseal  line;  (6) 
the  external  condyle. 
3-5;  (c)  the  internal 
epicondyle,  4-7. 


Supracondylar  Fracture  in  Offl-DREN 

No  fracture  at  the  elbow  is  more  familiar;  whether  this  or  the  exter- 
nal condylar  fracture  is  more  often  met  with  is  a  question  differently 
answered  by  different  statistics. 

This  lesion  differs  in  no  essential  from  the  corresponding  injury  in 
the  adult  either  in  mechanism  or  in  lesions. 


*  The  foregoing  is  quoted  practically  verbatim  from  Cotton,  **  Elbow  Frac- 
tures in  Children,"  Ann.  Surg.,  February,  1902. 

t  Judet  (Arch.  d'6l6ctr.  M6d.  Bordeaux,  1906,  xiv,  123-141)  has  a  discrimi- 
nating article,  primarily  on  supracondylar  fractures  in  children,  but  dealing  also 
with  the  classification. 

Not  uncommonly  lack  of  anatomic  knowledge  seems  to  lie  at  the  back  of  some 
classifications.  For  example,  a  recent  article  by  Warbasse  (Med.  Record,  January 
30,  1909,  p.  170)  figures  as  epiphyseal  lesions  a  number  of  cases  that  the  x-rays 
seem  to  show  clearly  as  supracondylar  fractures. 
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Fif-  3M.— Supracoiuly 


Fig.   3SS.— Sui>r!i™niiylBr      fra. 


dylar  (ractuiT,  acuip  flex 
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A3  a  rule,  wc  meet  with  fracture  of  the  "extension"  type,  oblique 
up  and  backward,  displaced  up  and 
backward.  Forward  displacement  oc- 
curs, but  is  rare;  forward  rotation  may 
be  primary,  but  more  often  results 
from  unwise  treatment. 

Aa  a  rule,  there  is  a  rotatory  dis- 
placement about  the  vertical  axis. 
Probably  this  results  from  the  action 
of  the  strong  outward  rotators  at  the 
shoulder,  now  unopposed  by  the  inertia 
of  the  forearm;  at  all  events  we  com- 
monly find  the  upper  fragment  rotated 
forward  and  inward,  a  point  of  great 
importance,  as  we  shall  see  later.  ■  — 

'^,         .,       '  .    1         r        i  i't-  sua.— Supracondylar  ftsiture 

In   the   supracondylar  fractures  m     »iih  di,pLKfm«ii,     s«n  brto«  and 
children  there  is  apt  to  be  extensive     "«"  ■'"■™p'"' "'"*'■'"">■ 
stripping-up  of  the  periosteum  at  the  back,  but  this  does  not  commonly 
interfere  with  reduction,  and  with  proper  reduction  it  tloes  not  affect 
the   results   appreciably.      Rarely, 
we  may  find  incomplete  (or  green- 
stick)  fracture  at  this  point.  ^^^ 

The  usual  site  of  the  break  is  ^^B  t 

low,  above  the  epiphyseal  line  but  ^^B,-  -V 

only  just   above  it.  running,  as  a  j^^lk  /li'" 

rule,   obliquely,  but  not  very  ob-  j^^^^^  ^,^>*- 

liquety,  up  and  backward. 


I 


A 


Vo-^" 
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The  displacement  is  dependent  on  the  original  trauma;  the  rotation 


Dndylnr  fmctuie..      Msrked 


of  the  fragment  depends  on  later  handling;   in  a  general  way  the  lower 
fragment  of  the  humerus  follows  the  movements  of  the  forearm. 
Supracondylar  fractures  in  children  show,  as  a  rule,  a  marked  swell- 


ing, much  ecehymosis,  occasionally  blebs — far  more  reaction  than  is 
usual  in  fractures  of  other  types  in  this  region  in  children. 
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ivolve  the  internal 

J 


\ 


Separation  op  thb  Whole  Epiphysis 

Separation  of  the  whaU  epiphysis  is  possible  up  to  four  yoara  of  age. 
After  this,  separation  of  this  sort  at  least  does  not  involve  the  internal 
epicondyle;  in  fact,  it  is  rare  after  this  age 
in  any  form.     The  mechanism  of  the  lesion 
seems  to  be  the  same  as  in  the  supracon- 
dylar cases. 

Except  in  very  young  children,  in  whom 
there  is  occasionally  a  loosening  of  the  epi- 
physis laterally,  the  displacement  i.s  just  like 
that  of  fracture  above  the  condyles,  from 
which  it  ia  not  always  easily  distinguished 
save  with  the  aid  of  the  z-ray. 

Neither  in  displacement  nor  in  rotation 
does  this  lesion  differ  from  the  supracon- 
dylar fracture  nor  is  it  differently  treated. 

There  is  a  definite  tendency  for  these 
epiphyseal  separations  to  be  compound. — 
the  wound  (of  emergence  of  the  shaft) 
Ij-ing  on  the  front  of  the  elbow. 

Ordinarily,  the  epiphysis  is  separated 
without  splitting,  so  far  as  we  know,  l)ut  fik.   :i70,— supmcondjiar 

the  x-ray  can  hardly  decide  this  point,  and  with"  hi  fowamTta  i^K'dJi- 
I  have  repeatedly  seen  cases  where  I  was  !-"r^ai«i't»'™'rrf"1^^ii."« 
in  doubt.  '*"^ ""'- "' ""  h""*™ 

The  specimen  shown  in  Fig.  38G  shows  that  such  splitting  may  occur. 
Such  splitting  of  a  8eparate<l  epiphysis  is  the  only  form  of  T-fracture  in 
childhoo<l  that  seems  established  by  jictual  evidence. 


Fig.  371.— Supracnnilrlnr  Iraclu 
radiution:  I.  Shift  <>[  hiinv^nu:  2.1. 
OMnt  of  Ihe  Shalt:  3.  eiiiuhyni.i  conlin 
2:    4.  arw  bone  under  (he  9>ri]>L)eil-i 


i)i)»itioii.  but  with  flight  /■■rmirj , 
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Fig.  373.— To  the  left  is  shown 
the  line  of  fracture,  including  the 
outer  e<lge  of  the  trochlear  articular 
surface,  running  along  the  epiphy- 
seal line,  then  up  and  out  above  the 
external  condyle,  tearing  away  a 
bit  of  the  diaphysis.  In  the  figure 
to  the  right  is  shown  the  way  in 
which  the  fragment  often  rotates, 
throwing  the  fragment  of  shaft  out- 
ward. The  resultant  new-growth 
of  bone  is  indicated  in  dotted  line. 
This  is  what  I  have  called  the  ex- 
ternal condyle  "spur," 


Fig.  374.— Sketch 
from  negative  show- 
ing fracture  line;  poor 
negative. 


Interference  with  growth  from  damage  to  the  epiphyseal  line  in 
these  cases  is  at  worst  rather  rare.  One  still  reads  at  times  articles 
by  men  who  have  no  cases  to  record,  but  believe  such  interference  with 
growth  something  usual  and  much  to  be  dreaded.* 

Separation  of  the  External  Condyle 

Separation  of  the  external  condyle  is  about  as  common  an  accident 
as  the  supracondylar  lesion. 

In  very  young  children  the  separation  follows  exactly  the  cleavage 

line  of  the  external 
condyle  cartilage  (see 
Figs.  343  to  351),  a 
line  running  beyond 
the  condyle  in  the 
joint,  taking  in  the 
external  edge  of  the 
trochlea  as  well. 

In  the  older  chil- 
dren the  line  within 
the  joint  is  the  same, 
but  at  the  upper  outer  comer  we  are  apt 
to  find  a  chip  of  the  shaft  torn  loose  with 
the  epiphysis.  (See  Fig.  373,  378,  379.) 
The  fragment  separated  is  still  united 
to  the  radius  by  ligaments.  Its  displace" 
ment  is  apt  to  be  very  slight,  but  rotation  down,  outward,  and  often 
forward,  is  apt  to  occur. 

The  diagnosis  is  to  be  made,  as  in  the  adult,  by  the  evident  limitation 
of  injury  to  the  outer  side  of  the  joint,  and  by  the  mobihty  of  the  separate 
fragment. 

Crepitus  is  often  not  obtainable. 

Lateral  mobility  of  the  forearm  as  a  whole  does  not  occur,  a  point 
definitely  distinguishing  this  lesion  from  the  first  two  classes. 

Separation  of  the  Internal  Epicondyle 

This  is  an  accident  involving  less  severe  trauma  than  the  other 
lesions,  a  trauma  evidently  due,  sometimes  to  a  direct  blow,  rarely  to 
the  pull  of  the  muscles  which  arise  from  this  process.  In  the  latter 
case,  displacement  must  be  down  and  forward  (see  Fig.  381);  in  the 
former  it  may  be  forward  or  rarely  upward.  (See  Fig.  382.)  As  a  rule, 
the  separation  is  clean — through  the  epiphyseal  line.  At  the  age  when 
it  does,  in  fact,  occur  (?.  e.,  after  ten  years)  the  joint  is  very  rarely  opened 
by  avulsion  of  this  process. 

*  The  most  recent  noted  is  by  Warbasse,  Med.  Record,  January  30,  1909, 
p.  170. 
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Associated  damage  is  apt  to  be  slight;  ecchymosis  and  tenderness 
are  local. 

The  above  applies  to  the  simple  cases  without  other  damage.  The 
cases  in  which  this  lesion  is  but  a  detail  (though  an  important  one)  of 
elbow  luxation  have  already  been  considered. 

T-Fractorhs 

T-fracturcs  occur  so  rarely  in  children  as  to  be  almost  negligible. 

There  are  a  few  well-attested  cases  where  the  epiphysis  is  split 
through,  substantially  without  separation  of  the  fragments.  (See 
Fig.  386.) 

The  elasticity  of  the  cartilage,  and  the  pre.senco  of  a  line  of  less  rc- 


Fin, -l-.i— Frsclure  of  lh»  ex 

dvle  (ID  Ihe  Icfl  aide.     ['hi>1uKrupli»l  rlircrily 


sistance  along  the  line  of  external  condyle  fractures,  are  the  probaiile 
explanation  not  only  of  the  non-occurrence  of  T-frncturo.  but  also  of 
the  fact  that  a  fracture  of  the  internal  condyle  into  the  joint  occurs 
very  rarely,  indeed,  in  chiklhood— so  rarely  as  hardly  to  deserve  a  place 
in  our  classification.* 

■  It  ia  only  fair  to  say  tliat,  ai>url  from  Moiiclicl  ilnr.  cit.)  and  a  iiiorp  rpccnt 
article  by  Judet  (Arch,  d'eiratr.  mM..  lionleuux,  liNWi,  vol.  xiv,  pp.  12;f-Ml), 
my  clafiafication  above  pven  hiia  not  been  pciicrjilly  iinrceil  to.  Aa  I  hw  more 
uid  more  cases,  however,  I  am  more  inelincd  lo  insist  on  il. 
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Diagnosis 
Supracondylar  fractures  give  definite  displacement  {almost  always 
backward),  differing  from  other  lesions  in  that  the  forearm  and  both 
condyles  move  back  together,  with  their  mutual  relations  undisturbed. 
There  is  often  crepitus, 
''^^^K  There  is  free  abnormal  mobility    laterally, 

m^^^k  present  only  in  the  supracondylar  lesions. 

i^^^^H  Flexion  is  apt  to  be  limited.      Extension  is 

^^^^^M  free,  but  extension  gives  increase  in  the  deformity. 

g  ^^^^^^f^_^_^  Separation  of  the  whole  epiphysis,  occurring  in 

^^^^^^^'  very  young  children,  differs  in  no  way,  clinically, 

^^^^^^B  from  the  supracondylar  lesions,  except  that  crepi- 

^^^^^^F  tus  is  "soft."     The  final  decision  may  depend 

^^^^r  on  the  a;-ray.     Between  these  two  forms  of  lesion 

exact  diagnosis  is  of  no  real  consequence. 

In  external  condyle  fractures  we  have  damage 
o"iSiSMeum;''Qi^tf'ri^  obviously  mainly  confined  to  the  outer  side  of 
esumaTcimifyie"  °'  "^  ^^^  joint.  There  is  no  deformity  of  the  general 
axis  of  the  arm.  There  is  a  movable  external 
condyle,  movable  apart  from  the  shaft  of  the  humerus.  False  motion 
of  the  joint  is  little,  and  usually  consists  of  a  little  abnormal  motion 
in  abduction. 

As  to  the  position  (rotation,  etc.)  of  the  fragment  itself,  we  can  tell 
nothing  until  we  get  the  x-ray 
picture. 

Separation  of  the  internal  epi- 
condyle  is  diagnosed  by — (o)  intact 
(passive)   mechanism   of  the  joint; 


epiphyHJ?  wirh  a  chii 


FiK.  :t7e.— Sfporslion  of  eileniol  con- 
ciyle  {ami  ijrobiililv  of  wholr  eijiphynis)  with 
a  chip  of  the  shaft  at  ihc  outer  ude  (child 


(&)  lack  of  lateral  play  in  the  joint;  (c)  local  tenderness  and  swelling; 
(d)  thickening  at  a  point  near,  usually  below,  the  proper  site  of  the 
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epicondyle;  (e)  sometimes  a  loose  fragment  can  he  made  out:  (/)  pain 
on  active  use  or  on  passive  stretching  of  tlie  suix^rficial  flexors  of  the 
arm. 

As  a  rule,  the  diagnosis  is  actually  based  uixm  the  change  in  shape  of 


Fig.  aSO.— Separation  of 
external  condyle  with  displace- 
ment out  and  up  (sketches! 
accordinK  to  the  Hndini^  in 
a  clinical  caseL 


Vi<k» 


V'lK-  381. — Typical  dis- 
placement, ftmrrmo'il.  <if  the 
!<eparatevl  internal  epictMulyle. 


Vig,  382. — Displacement 
«if  the  epicontlyle  iiinvonl. 
This  is  very  rare — I  have  seen 
it  hut  twice. 


the  portion  of  bone  left  behind,  with  the  disappearance  of  the  **hook/' 
and  the  changed  relation  of  the  ulnar  nerve. 

T'fracture  and  fracture  of  the  internal  condyle,  if  they  occur,  give 
something  near  the  signs  of  like  lesions  in  the  adult. 

The  best  guide  as  to 
the  success  of  reposition 
is  palpation.  Remem- 
ber   that    the    external 


St:—' 


Fig.  383.— A'-ray  tracing 


P'iR.  3S4.-- Separa- 
tion of  internal  epicondyle. 
TraciiiK  of  arm. 


V'lti.  3S.'>.-  The  mu.M'h's  aris- 
iriK  from  the  irit<>rn:d  epiroiuiyle 
I  pronator  radii  t»MV>.  lle\<ir  ulnari^; 
tli'xor  carpi  radialis,  palmari'^  lon- 
»ru<  I .  These  show  markitl  at  niphy 
if   the  cpirontl>le  is  hrokcn. 


condyle  should  lie  a  little  higher  than  the  internal  epicondyh*,  and  the 
olecranon  only  slightly  behind  the  condyles.  We  may,  while  holding 
the  fragments  firmly,  partly  extend  the  arm  to  test  tiie  axis. 

There  is  a  tendency  to  outward  rotatiim  of  the  shaft  (by  the  shoulder 
rotators)  that  leads  to  deformity  like  that  siiown  in  Fig.  389.     I  know 
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no  way  to  correct  this  except  to  carry  the  whole  arm  into  outward 
rotation  as  we  reduce,  in  this  way  entangling  the  fragments  so  that 
position  is  retained  even  after  rotation  inward. 

Fractures  of  the  external  condyle  are  best  reduced  by  pressure  in- 
ward on  the  fragment,  executed  while  various  motions  of  the  forearm 
are  being  carried  out.  In  this  way  pressure  combines  with  the  pull 
on  various  ligaments  to  help  slip  the  condyle  in  place. 

If  there  is  evident  widening,  then  forcible  jamming  of  the  condyle 
against  the  shaft  is  wise;  it  may  give  impaction,  though  not  firm  im- 
paction. 

Correction  of  rotation  of  the  fragment  down  and  outward  is  desir- 
able, but  it  is  very  difficult  to  be  sure  of  this  rotation — to  say  nothing 
of  its  correction — until  x-ray  pictures  are  taken.  These  fractures 
usually  repair  satisfactorily  if  put  up  either  at  right  angles  or  in  acute 
flexion.     There  seems  no  especial  advantage  in  acute  flexion. 

Separation  of  the  internal  epicondyle  is  reduced  by  direct  manipula- 
tion, by  putting  the  arm  up  in  acute  flexion  in  a  *'Lund"  swathe,  and 
holding  the  fragment  as  near  the  shaft  as  possible  by  means  of  a  pad 
and  strap  (Fig.  336). 

In  fractures  and  separations  of  this  class  in  children  no  stress  is  laid 
on  early  mobilization.  There  is  no  tendency  to  permanent  stiffness  at 
this  age,  and  fixation  is  the  only  important  point  after  reduction  has 
been  done.  Splints  are  not  usually  necessary  more  than  about  two 
and  one-half  weeks,  or  even  less  in  very  small  children. 

In  fractures  of  the  external  condyle  the  writer  never  hesitates, 
however,  to  leave  splints  on  for  five  weeks  or  more  if  there  is  any  ques^ 
lion  as  to  the  union  of  the  condyle.  Passive  motion  is  not  necessary  in 
these  fractures,  and  forced  passive  motion,  once  so  much  advocated, 
seems  productive  only  of  harm  from  joint  irritation.  If  the  child,  after 
union  is  firm,  is  allowed  to  use  the  arm  gently  at  first,  he  will  in  time 
develop  all  the  motions  permitted  by  the  position  of  the  fragments. 

That  is  to  say,  the  result  depends  in  children  not  at  all  upon  the  time 
of  fixation,  but  entirely  upon  the  perfection  of  reduction  and  upon  the 
absorption  of  callus. 

This  does  not  mean  that  there  is  any  prompt  restoration  of  motion. 
In  a  long  series  of  these  cases,  followed  up  many  months  later,*  the 
writer  found  astonishingly  good  results  as  to  motion,  but  found  that 
full  motion  was  not  regained  until  three  to  eight  months  after  the  re- 
moval of  the  splint.  Many  of  these  cases  showed  only  a  very  small  arc 
of  motion  at  the  time  of  their  original  discharge  from  treatment. 

So  far  as  displacement  and  deformity  are  concerned,  there  is  a 
curious  constancy  about  these  cases.  Supracondylar  fractures  and 
separations  of  the  epiphyses  usually  show  slight  backward  displacement 
in  spite  of  good  treatment,  and  they  not  uncommonly  show  a  rotation 

*  Cotton:  Ann.  Surg.,  February,  1902. 
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of  the  lower  fragment  back  under  the  broken  internal  condj'^le,  or,  more 
accurately,  external  rotation  of  the  loosened  shaft,  in  such  fashion  that 
flexion  is  checked  by  the  coronoid  process  hitting  the  condyle  (Figs. 
389,  405,  etc.).  Extension  is  rarely  interfered  with,  and  is  often  possible 
beyond  the  normal  limit.  Deformity  is  often  in  the  line  of  the  so-called 
"gun-stock"  deformity.  This  may  be  very  extreme.  It  comes  from 
the  rotation  in  and  upward  of  the  lower  fragment,  changing  the  plane 
of  the  joint  so  that  the  forearm  bones  are  extended  sharply  down  and 
inward,  as  shown  in  Figs.  388,  400,  etc.  The  existence  of  such  deform- 
ity alone  gives  the  diagnosis  of  a  supracondylar  lesion. 

Fractures  of  the  external  condyle  show,  as  a  rule,  no  permanent  loss 
of  motion  excepting  that  /i?/perextension  of  the  elbow  may  not  be 
possible. 

They  do  not  show  any  gun-stock  deformity. 

They  uniformly  show  some  alteration  in  outline  of  the  outer  side  of 
the  joint.  (See  tracings,  Figs.  411  and  412.)  At  times  there  is  a 
well-marked  "spur"  growth  above  the  joint  (Figs.  410,  411).  This 
is  a  result  of  growth  of  the  detached  bone  and  of  the  periosteum,  which 
is  torn  away  with  the  epiphysis.  It  proves  nothing  as  to  position  of 
the  fragment,  and  is  apparently  unavoidable  in  many  cases. 

There  may  be  some  widening  (up  to  34  inch),  owing  to  displacement 
of  the  loosened  condyle  outward. 

There  is  nothing  to  do  about  this  rotation  unless  we  can  operate. 
In  three  such  cases  of  short  duration  I  have  made  the  oblique  posterior 
incision,  freed  the  broken  surfaces,  corrected  the  rotation,  not  without 
much  difficulty,  and  with  sutures  and  a  drill  used  as  a  peg  (later 
removed)  have  fastened  the  fragment  in  place.  A 
later  x-ray  showed  practically  perfect  position. 
I  am  sure  no  great  spur-formation  will  take  place. 
Dr.  J.  S.  Stone  has  also  done  several  such  opera- 
tions with  success,  I  understand. 


Treatment 

The  supracondylar  fractures  in  children  are 
treated  exactly  as  in  adults,  so  far  as  reduction  is 
concerned.     The  internal  angular  spHnt  will  usually  Fig.     386.— t- 

t        -  ,  .  •         I  1  /'i  I  ,1  •  fracture    in     a    chiUl. 

be  found  most  serviceal)le.  Cases  where  there  is  ThiH  results!  from 
marked  tendency  toward  backward  displacement  cm^>oumr*'*  fPm'tur* 
of   the    lower    fragment    may   best   be    treated  in      fureToW^iXr^iisTo 

acute   flexion.  Mu'4'"mm.*'^*'    aVarren 

This  is  a  matter  of  judgment,  purely. 

Treatment  in  the  extended  position  never  seems  to  be  called  for. 

It  gravely  increases  the  chance  of  backward  displacement  of  the 
condylar  fragment,  to  say  nothing  of  the  inconvenience  of  the  position 
and  of  the  small  chance  of  stiffening  at  this  unhandy  angle. 
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FiK.  390— Shows  how  cx(;naioi> 
1e  dpformilv;   the  fraclun  is  a  fre 


Fig.  391— InlernBl    anituliir  splint-  \\\ 

■ppliefltion,   Thpw should  ben huerialuail  U    V-- 


Thexplinl  i«  Ihm  1_ __ 

inebn  wide,  phuJrtfun  nhiiwii.  iwii  nl>«vp. 
two  below.  UulBHie  Ih^  romes  n  Inyrr  of 
tbeet-wsddin(  ovrr  ull,  then  a  bsnUsge. 
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Fi8.303.— InpTFUFutiirriirniilydiir       Fig,  3(H.- 
lo  uul*  ttexmn.       Acurr  fliiiun  ut<  l.y 
■  tighlcninf  of  tbr  tnc«|>»  inHlcin  bihI  ii9 
■n»luiona  about  Ihe  rnurnimlM  ul  (he 


Fig.  3B5.— Acule  tlei 


The  ,li»iilMf.l  c|,ip(i>>i=  .1. 
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The  claim  that  it  is  a  necessary  procedure  in  order  to  preserve  the 
long  axis  o(  the  arm  is  fallacious. 

It  is  true  that  in  treating  this  fracture  there  is  likely  to  be  a  deviation 


Fi«.  3fl8. — Gun-sinck  detor 


uu. 


in  the  axis  of  the  arm,  and  that  the  greatest  care  must  l)e  taken  to  avoid 
any  dropping  inward  of  the  fragment  toward  the  body.    Such  inward 
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Tig.  400.— PhoH«rBi>h  of  rnil-iTsull  in  . 
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FiK.  401.— Gui.-slofk 
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deviation  is  the  cause  of  the  much-discussed  gun-stock  deformity.* 
Not  infrequently,  if  this  fact  is  borne  in  raind  in  reduction,  the  arm  may 


COM  u  Fig.  400). 


be  so  reduced  and  "  locked  "  on  the  splint  that  the  contact  of  the  rough 
fragments  will  prevent  any  such  deformity.     In  order  to  minimize  any 


tendency  of  the  splint  to  produce  it,  it  is  wise  to  use  the  oblique  "  Bolles  " 

* '"Gun-stork"  ileformity  is  a  result  of  supmcoDdylar  fracture,  not  of  dis- 
placcment  of  one  or  the  other  condyle.  AUia,  many  years  ago,  and  without  precise 
data,  alleged  that  it  resulteil  from  ascent  or  descent  of  one  condyle,  and  his  state- 
ment hoH  lieen  acceptc^l  and  copied  by  many.  Klimson,  in  this  country,  and  sev- 
eral of  the  liest  Frenchmen,  have  recognized  the  facts.  I  stand  to  my  opinion, 
exprcflscil  in  the  Annuls  of  Surgery,  Fel)ruary,  1002,  that  Allis  wft.i  in  error,  anil 
that  such  deviiilion  beloncN,  with  the  raresi  exceptions,  to  the  lemons  involving 
the  full  width  of  the  humerus. 
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splint.  {See  Fig.  314.)  The  mechanism  of  this  splint  and  the  mechan- 
ism of  production  of  the  deformity  by 
the  ordinary  splint  may  be  understood  f*< 
from  Figs.  315  and  316.  A  service- 
able method  of  preventing  deformity 
where  the  fragments  are  loose  is  the  one 
(first  orally  suggested  to  me  by  C.  A. 
Porter}*  of  the  addition  of  a  padded 
internal  splint  on  the  Inside  of  the 
arm,  supporting  the  lower  fragment,  as       ^ 


Fig.  414.— Untinilsd 


shown  in  the  sketch.     This  scheme  has  proved  very  serviceable  in 
certain  cases. 


*Not  published,  so  far  as  1  know. 
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Fig.  419.— tiun-hlock  ilffomnty  of  the  l*fl 
plhoK.  TrHcii.K  .,{  arma.  Chiid  of  four  yenn,. 
Sii|.r8c<in,]jl!ir  frucluie. 
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f^g.  420.— Skisgraph  of  caw  XXXVII.  Ulersl        Fig.  421.— Skiagraph  of  cose  XXXVII.  ■ 


Fi^.  4:ri.— Dttaila  of  oprrnlion  on  i 
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Here  and  there  external  condyle  fracture,  like  other  intra-articular 
fractures,  fails  to  unite.*  Fortunately,  this  complication  is  rare.  It 
is  to  be  guarded  against  only  by  efficient  and  long  fixation.  If  union 
does  fail,  there    is   nothing   for   it   but 

nailing    or    excision    of   the    fragment,  ^^h       ff4^£ 

which  operations,  however,  promise  at 
least  a  useful  joiat.t 

Since  the  above  was  written  I  have 
operated  on  one  such  case  with  perfect 
union  without  sacrificing  the  condyle. 
The  broken  surface  was  refreshed,  the 
condyle  pegged  in  place  with  a  drill, 
which  was  removed  later;  union  was 
perfect,  and  motion  excellent.  This  is 
evidently  the  method  of  choice. 


^ 


Fig.  433.— Result  o(  o 


Internal  epicondyle  fractures  amount  to  little  in  end-results,  as  a 
rule.  For  a  time  there  is  almost  always  a  conspicuous  atrophy  of  the 
forearm  muscles  that  have  their  origin  from  this  process  (Fig.  385); 
this  is  only  temporary.  Rarely  there  is  a  slight  peniianent  loss  of 
extension. 

The  Gun-stock  Deformity 

The  gun-stock  deformity  is  "cubitus  varus."  It  is  the  loss  or 
reversal  of  the  "carrying  angle."  The  carrying  angle  is  the  normal 
angle  formeil  between  the  axis  of  the  forearm  ami  the  axis  of  the  hu- 
merus when  the  arm  is  supinated.     It  normally  disappears  in  prona* 

*  Casoa  of   sucli   non-union  iire  not  cxct-iisi^-i'Iy  rare  app.ircnlly.     1   rcportifd 

n  the  .Annuls  of  Surgcrj-.  li(02,  and  liavo  si'cn  tlin'i'  nion^sinc;'.   0)i)prT 

"  '      '  ""  ■    "  'pariition  of  Epi- 


two  such  ci  „    .  .  . 

gives  a  cut  of  n  ^pi^cimcn  (m^  Fig.  '.Uix),  nnd  Poland  (Tra 

I^}-scs,  p.  428.  fill.  Ill))  gives  »u  aldilional  case. 

1 1  nave  dune  aiiirh  DXPiHion  only  in  one  case  of  coinpotlnii  fra<'tnri>  of  tl>i<  i'.k- 
temal  condyle.  The  n^iiit  was  a  nuKlorale  gun-stock  deformity,  but  in'rfect 
motion  and  entire  restiirnlion  ot  strenisdi. 
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tion,  and  does  not  exist,  even  in  supination,  when  the  arm  is  flexed. 
It  is  the  result  of  a  normal  obliquity  in  the  transverse  axis  of  the  joint 
at  the  lower  end  of  the  humerus^  not  of  the  forearm.  Its  loss  or  re- 
versal results  from  a  fracture  which  obliterates  or  reverses  the  obliquity 
of  this  joint. 

Such  a  fracture  in  practice  is  always  a  fracture  above  the  condyles, 
or  an  epiphyseal  separation;  in  short,  a  lesion  traversing  the  whole 
width  of  the  humerus.  It  does  not  result  from  fracture  of  either  con- 
dyle alone. 

It  has  been  maintained  that  the  deformity  depends  on  irregular 
growth  from  traumatic  damage  to  the  epiphysis.  Riedel  has  reported 
one  case  in  which  this  undoubtedly  happened,  but  it  must  be  very 
rare. 

The  reversed  deformity,  ^^  cubitus  valgus,  *'  and  increase  of  the  carry- 
ing angle,  is  far  less  usual,  and,  as  a  result  of  fracture,  the  writer  has 
only  seen  it,  save  in  cases  of  trifling  deviation,  in  cases  of  non-union  of 
the  external  condyle. 

Apart  from  trauma,  cubitus  valgus  occurs  with  cases  of  congeni- 
tally  short  radius,  and,  like  cubitus  varus,  it  is  a  not  infrequent  sequel  to 
rickets. 

In  some  persons,  apparently  normal  and  \vith  no  trace  of  old  rickets, 
the  arm  is  straight  and  there  is  no  carrying  angle.  The  angle  varies 
very  greatly  in  different  individuals.  In  any  given  individual  it  is 
nearly  always  the  same  on  both  sides.  It  is  stated  that  the  angle  is 
greater  in  women  than  in  men.  If  this  is  true,  it  is  a  rule  with  many 
exceptions. 

Operation  for  Gun-stock  Deformity. — Ordinarily,  this  deformity  is 
of  no  consequence  as  to  function.  Consequently,  few  patients  call  for 
operation. 

Operation  is  indicated  in  some  cases  for  extreme  deformity  or  for 
secondary  arthritis  (from  mechanical  cause)  interfering  with  function. 

Operation  is  very  successful.  The  operation  usually  indicated  is  an 
osteotomy  above  the  epiphyseal  line,  done  from  the  outer  side  with  a 
chisel.  The  technical  difficulty  is  avoidance  of  nerves.  The  arm  is 
put  up  in  extension  in  plaster.  The  results  are  next  to  perfect  where 
operation  is  done  for  this  deformity  alone. 

Other  Operations  on  the  Humerus  at  the  Elbow  After  Fractures 

Interference  with  the  ulnar  nerve  by  the  internal  epicondyle  calls 
for  immediate  operation  (excision  of  the  fragment) ,  and  in  certain  cases 
of  luxation  with  epitrochlear  fracture  in  which  the  fragment  has  slipped 
into  the  joint  we  have  no  resource  but  operation. 

So,  too,  if  the  fracture  of  the  capitellum  has  left  a  fragment  loose  in 
the  joint,  it  should  be  removed. 

If,  after  union,  we  have  a  spur  interfering  with  flexion  (see  Fig.  389), 


VOLKMANX'S    fOSTR.\tTrRE  2!>1 

thia  may  be  chiseled  away;  the  results  may  Ik*  clasfietl  a^^  fair  to  gticxl. 
Perfect  function  is  rarely  attained,  but  the  optTation  may  be  calh-il 
satisfactory,  on  the  whole. 

Operations  aiming  at  the  reestablishmcnt  of  a  filleii-up  coronoid  or 
olecranon  fossa  have  not  Ixvn  verj'  ^iuceessful  in  my  hands,  despite 
repeated  trial. 

Operations  for  simiillnneouK  correction  of  gun-Ptock  defonnity  and 
removal  of  spurs  seem  hardly  to  Ik-  reconmiended.  I  have  ilone  throe 
such,  with  improvement  in  all.  but  1  think  there  would  have  been  greater 
betterment  if  I  had  done  either  operation  alone.  The  combined  opera- 
tion presents  great  difficulty  in  proper  postoperative  fixation. 

Certain  cases  of  old  backward  or  l)a<'k  and  outward  luxjitions 
(reduced  or  partly  reduced)  appear  from  tini<'  to  time,  in  which  there  is 


great  overgrowth  of  the  external  condyle,  either  following  fracture  of  the 
condyle  or  resulting  from  periosteal  overgrowth.  .\ll  my  operative 
cases  of  this  sort  (3)  have  shown  improvement,  hut  only  one,  in  a  child, 
got  improvement  enough  to  make  so  severe  an  o|)cration  a.s  is  called  for 
seem  particularly  worth  while. 

Volkmaim's  Contracture. — Volkmaniis  conlraiture  is  a  paralysis, 
not  from  nerve  injury,  but  from  mu^scle  isclu'iiiia.  often  dw  lo  tight 
bandaging,  a[)parenlly.  A  paraly.>iis  ensues,  involving  all  muscles  in 
the  region  of  the  constriction.  Later  the  paralysis  h-ssens,  but  ihi're 
is  already  a  fibrous  infiltration  and  a  shortening  of  the  nuiscli-s.  Tests 
show  that  it  is  muscles  not  joint  adhesions  that  limit  motion  (see  Figs. 
42.5,  42()),  and  with  a  little  care  we  may  (hfferentiale  this  from  nerve 
lesions  and  from  the  common  stiffening  of  muscles  after  lixation. 

The   differentiation   is  important,  for   the   prognosis   of   isclwuiic 
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paralysis  is  very  bad;  the  power  of  the  muscles  is  poor,  and  any  gain 
in  motion  from  stretching  or  cutting  is  apt  to  be  lost  by  fresh  scar  con- 
traction. 

The  matter  is  not  entirely  hopeless,  however.  In  the  case  shown  in 
Figs.  425,  426,  forcible  stretching,  followed  by  massage  and  active  and 
passive  motion,  brought  about  great  improvement,  which  was  perma- 
nent. 

Orthopedic  treatment  is  of  little  avail. 

Lengthening  of  tendons  has  given  results  in  some  cases,*  shortening 
the  bones  in  others,  f 

FRACTURES  OF  THE  FOREARM  JUST  BELOW  THE  ELBOW 

Fractures  in  this  region  are  somewhat  rare.  Such  fractures 
are  produced  by  direct  violence  or  by  violence  transmitted  from 
the  hand  alone,  or  as  an  associated  lesion  in  various  dislocations 
of  the  elbow.  Direct  violence  is  rarely  received  at  the  proper  point. 
Ordinary  falls  on  the  elbow  may  break  the  ulna,  but  even  if  they  strike 
the  ulna,  they  are  apt  to  damage  the  humerus,  rather  than  the  ulna  itself. 

The  head  of  the  radius  is  pretty  well  buried  in  muscle  masses,  which 
protect  it  from  direct  blows. 

Falls  on  the  hand  damage  the  wrist  oftener  than  the  radial  head. 

Fractures  of  the  radial  head  complicating  elbow  luxation  are  not 
very  rare;   usually  only  a  piece  is  driven  off  the  radial  head. 

In  practice  we  meet  with  the  following  lesions: 

(1)  Fractures  of  both  bones  at  the  level  of  tlie  neck  of  the  radius. 

(2)  Fractures  of  the  ulna  alone,  either  just  above  or  just  below  the 
coronoid  process,  with  or  without  associated  dislocation  of  the  radius. 

(3)  Fractures  of  the  coronoid  process  alone. 

(4)  Fractures  of  the  olecranon. 

(5)  Isolated  fractures  of  the  radial  head  or  neck. 

Fractures  of  Both  Bones  (High) 

These  are  most  commonly  the  result  of  a  direct  blow  or  of  crushing, 
as  by  machinery.  They  are  naturally  very  apt  to  be  compound.  The 
displacement  varies,  l)ut  it  is  apt  to  be  of  the  forearm  forward  and 
upward.  They  are,  of  course,  loose  fractures,  and  so  far  as  the  writer's 
experience  goes,  are  not  likely  to  be  comminuted,  nor  is  there  apt  to  be 
any  serious  damage  to  nerves  or  vessels.  If  they  are  compound,  diag- 
nosis is  easily  made.  Such  fractures  almost  necessarily  involve  the 
joint,  and  call  for  a  thorough  cleansing  and  disinfection,  during  the 
course  of  which  the  diagnosis  is  easily  made  by  direct  inspection. 

*  Froehlich,  for  instance,  reports  8  cases  treated  orthopedically  or  by  tendon 
lengthening.     Reference:  Jour.  Amer.  Med.  A.ssoc.,  July  17,  1909. 

t  Holland  (Lancet,  October,  1905)  gives  detailed  report  of  such  a  case. 
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If  the  fracture  is  not  compound,  it  becomes  simply  a  question  of 
identifying  landmarks  and  of  making  sure  that  the  injury  to  the  radius 
is  a  fracture,  and  not  a  dislocation.  It  may  be  somewhat  chfficult  to 
be  sure  that  there  has  been  an  injury  of  the  radius  of  any  sort.  The 
existence  of  crepitus  on  rotation  proves  nothing,  because  rotation  vnW 
give  crepitus  transmitted  from  the  ulna.  Mobility  with  the  ulnar 
fracture  is  very  considerable,  even  with  the  ra<lius  intact.  With  the 
radius  also  gone  we  have  a  flail-joint  of  an  exaggerated  sort.  Diagnosis 
of  the  fracture  of  the  ulna  needs  no  discussion,  because  this  bone  is 
subcutaneous  at  this  level,  and  may  be  palpated. 

Treatment. — If  the  fracture  is  conipuund,  the  ulnar  fracture  is  to 
be  wired  or  othenvise  fixed.  It  may  or  may  not  be  well  to  wire  or 
suture  the  radius  or  to  remove  its  hcatl.  If  it  is  comminuted  or  so 
impacted  as  to  impair  motion,  it  is 
better  out.  The  one  thing  which 
should  not  be  done  is  to  remove 
the  radial  head  without  making 
sure  that  enough  of  the  neck  has 
been  left  to  insure  against  its  slip- 
ping out  of  the  orbicular  ligament. 
The  argument  given  against  wiring 
or  suturing  fragments  of  the  radius 
is  that  it  is  likely  to  interfere  with 
rotation.  This  is  not  likely  to 
happen,  but,  as  a  matter  of  fact, 
the  radial  head  is  so  harti  to  get 
at  that  the  conserratire  operation 
of  suturing  is  hardly  practicable 
without  doing  more  harm  than 
good. 

These  fractures  often  tin  better 
than  would  be  expected,  so  it  may  be  well  not  to  do  too  much. 

With  regard  to  the  treatment  of  ximple  fractures,  it  comes  down  to 
a  question  of  the  iH'st  possible  repositiim  and  the  application  of  an  in- 
ternal angular  splint  and  a  posterior  forearm  splint.  The  tendency  to 
deformity  seems  to  I)e  toward  a  downward  bowing  of  the  ulna  (sec 
right-hand  cut.  Fig.  436),  due  to  gravity.*  The  pull  of  the  biceps  is 
supposed  to  Ixr  important;  it  is  not  vigorously  operative  after  a  few 
dajs. 

In  case  of  poor  result,  late  opcnition,  particularly  fur  excision  of  a 
deformed  radial  heail,  may  come  in  question.  Iiut  this  does  not  concern 
us  in  the  fresh  treatment  of  simple  fracture  at  this  point. 


Cru-JiinB  in  jury. 


VIS^  ' 


V  of  fnic 


I.-  f.)rp;inii), 
s  licforinity 
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Fracture  of  the  Ulna  Alone 
Fracture  of  the  ulna  may  occur  just  above  the  coronoid  process — 
that  is,  through  the  joint,  or  jUst  below  it.    In  either  case,  but  especially 


in  the  latter,  there  may  be  an  associated  dislocation  of  the  radius  forward 
or  outward,  or  there  may  be  no  damage  to  the  radius  at  all.     If  the 


fracture  is  above  the  coronoid  (/.  e.,  an  olecranon  fracture),  there  is 
some  tendency  of  the  upper  fraumfnt  to  be  pulled  backward  by  the 
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triceps  (Fig.  435).     At  whichever  point  the  break  occurs  there  is  a 
tendency  to  original  displacement  of  the  lower  fragment  forward  in 


case  the  radius  is  displaced,  probably  due  to  the  direction  of  the  smash- 
ing force. 

Diagnosis. — There  is  no  serious  difficulty  in  diagnosing  these  frac- 
tures. There  are  both  mobility  and 
crepitus,  and  their  site  may  readily  be 
determined  by  inanipidatioii.  If  the 
break  is  Ihrongh  the  joint,  we  have  a 
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simple  olecraiion  fragment;  if  it  lies  lower,  there  is  abnormal  mobility 
-of  the  forearm  as  a  ivhole,  even  if  the  radius  is  intact  and  not  luxated. 
Treatment. — If  the  Ulna  can  be  brought  into  good  position  on  an 
ordinary  internal  angular  splint,  no  more  fixation  than  this  is  required. 
If,  however,  the  fracture  is  hard  to  hold,  this  is  one  of  the  cases  that 
distinctly  justifies  open  operation  for  wiring,  stapling,  or  suturing  of  the 
fracture. 

If  the  fracture  is  complicated  with  radial  dislocation,  it  would  prob- 
ably be  a  mistake  to  treat  it  other  than  by  open  operation  on  the  ulna. 
With  the  ulna  fixedj  the  radial  dislocation  calls  only  for  the  ordinary 
replacement  and  proper  pads  to  maintain  replacement  at  a  right  angle 

or  in  flexion.  Without  operation  there  is  risk 
of  malposition  of  the  ulna  and  of  unmanageable 
recurrence  of  the  radial  dislocation. 

With  all  the  fractures 
below  the  elbow  so  far 


Fig.  434.— Sketcheci  from  find- 
ings in  a  case  of  compound  elbow 
fracture  of  the  writer's.  Luxa- 
tion of  both  bones  for>%'ard,  with 
smashing  of  the  ulna  below  the 
joint,  and  with  the  breaking  out 
of  a  piece  of  the  radial  head  at  a. 
This  piece  was  removed  and  the 
ulna  sutured  with  heavy  silk.  Re- 
covery of  motion  practically  per- 
fect. 


Fig.  435.— Check 
to  flexion  in  luxation  of 
radius  forwani  'with 
ulnar  fracture  (dia- 
gram). 


Fig.  436. — We  may  have 
merely  ulnar  fracture  with  the 
not  very  serious  rocking  back- 
ward of  the  upper  fragment,  or 
there  may  be  a  break  in  both 
bones,  necessarily  limiting  exten- 
sion and  destroying  practically  all 
pronation  and  supination  of  the 
forearm.  The  distinction  between 
the  two  is  not  always  easy. 


considered,  the  ill  results  to  be  guarded  against  are  non-union  of  the 
ulna  and  interference  with  flexion  and  rotation.  Interference  with  rota- 
tion may  come  from  excessive  callus  of  the  radius,  but  is  much  more 
likely  to  come  from  deviation  of  the  axis  of  the  ulna  or  from  imperfect 
reduction  of  the  radius,  as  seen  in  the  accompanying  sketch  (Fig. 
436).  Interference  with  flexion  must  follow  if  the  forward  displace- 
ment of  the  radius  persists  (Figs.  429,  431,  435). 

Fracture  of  the  Coronoid  Process 

Fractures  of  the  coronoid  are  accorded  a  place  of  apparent  im- 
portance in  all  text-books,  and  the  picture  given  of  the  symptoms  and 
the  directions  for  treatment  would  not  lead  one  to  suspect  that  this 
is  one  of  the  rarest  lesions — almost  one  of  the  fictions  of  surgery.* 

*  Ferguson  said  that,  in  a  dislocation  of  the  forearm  backward,  "the  coronoid 
process  will  probably  be  b  oken." 

Malgaignc  thought  the  fracture  more  prevalent  than  the  reported  examples 
would  lead  us  to  suppose,  basing  his  opinion  largely  on  experimental  luxations  on 
the  cadaver. 

Liston  wrote:     "Tlie   coronoid  process   is    occasionally  pulled   or  pushed  off 
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There  is  no  manner  of  doubt  that  fracture  of  the  coronoifi  has  occurred 
in  a  few  cases,  but  in  nearly  all  of  these  cases  it  was  a  mere  complication 
of  crushing  fractures  or  of  other  extensive  injuries.  It  does  not  occur 
often  eaough  to  bo  worth  consideration,  even  with  these  cases  or  with 
dislocations. 

I  have  seen  the  diagnosis  made  in  a  good  many  instances,  and  have 
repeatedly  trietl  to  verify  it  by  skiagraph  or  otherwise,  and.  save  in 
Crandon's  case  (Fig.  437),  in  every  instance  have  found  that  the  diag- 
nosis had  no  l>asis  in  fact.  If  this  fracture  is  pn-.sent,  there  shoulil  be 
pain  on  the  front  of  the  arm  on  active  flexion,  there  .should  be  local 
tenderness,  and  pos.sibly  a  small  pali)al>le  fragment.  The  fragment 
would  not  \>e  drawn  up  by  the  brachialis  internus.  as  is  stated,  simply 
l)ecau9c  this  muscle  is  in.serte<i  well  hclow  the  tiji  of  the  proces,s,  and  a 
fracture  could  hanlly  do  more  than  split  the  area  on 
which  it  is  inserted.  There  would,  no  doubt,  lie 
some  increased  mobility  of  the  ulna  forward  and 
back  when  the  arm  is  bent,  but  unless  the  lateral 
ligament  on  the  inner  side — and  the  anterior  liga- 
ment as  well — were  torn,  this  mobihty  wouhl  have 
to  be  slight.  If  the  ligaments  were  so  torn,  such 
free  mobility  would  not  prore  a  coronoid  fracture, 
as  every  one  who  has  seen  n'currence  of  an  elI>ow 

luxation  can  testify.     The  writer  is  frank  in  saying  _   ^ 

that  he  probably  could  not  recognize  a  coronoid  i'",w"riBl'k«i.ni'i''i'r' 
fracture  except  by  aid  of  the  skiagraph.  i<^>  "f  i)r.  i..  h.  c. 

Treatment. — The  cla.sstc  description  involves  """""' 
treatment  in  acute  flexion.  This  scheme  was  apparently  deviseil  with 
regard  to  the  brachialis  muscle;  there  is,  however,  no  question  but 
that  this  would  be  the  position  liest  calculated  to  secure  proper  posi- 
tion and  to  avoid  any  interfen-nce  with  flexion  by  displacement  of  the 
fragments. 

Results. — In  the  specimens  known,  union  was  by  fibrous  tissue  only. 
So  far  as  our  data  go.  the  presence  <if  this  process  of  Wine,  united  by 
fibrous  tissue,  would  have  httle  or  no  effect  upon  the  joint  or  its  use, 

from  tlic  Hhiift.  niDri'  cspt'i'ially  in  young  milijci'ls.  I  siiw  it  cuso  uf  it  luli'l.v  in  which 
the  injury  uruw  in  ron!<eiiuonc<-  of  tlio  patient,  a  lH>y  iif  i-iglil  yi'itrs.  liiiving  liutig 
for  a  long  time  from  the  top  (if  a  wall  hy  one  li:iiul.  nfrjiil  to  ilr(i|i  ilimii." 

Hmuillon  cites  thcw  r<'niiirkitl>l('  Hlutcnicnls,  un<l  sIuiwh  Iiow  all  our  siipposeil 
lore  on  mronoiil  fnirmrv  unil  itx  tiinsruliir  ctiusiitioii  iirifdnuliil  fruiii  ihi-iii.  In 
fact,  there  are  a  few  .'ip(-<'inieiiH  without  lustory,  some  of  ihcm  iliiui>ifu1,  ami  no  one 
knows  unylhinK  ab<mt  ihi-  tnirturo  elininilly.     It  must  Im>  very  nirc. 

Wnin«*ri[tht.  Chn.  ^'iir.  TrunsnHi<inK.  xix,  {i.  'XV2.  reiKirt:<  an  uti|i:in'ntlv  Miuml 
modern  rant-  of  frar'ture  nf  tlu'  roninuiil  unil  of  the  riiiiial  lit-ad,  in  wliii'h  ifie  coro- 
noid was  i<-sc<'I[il  after  llirce  iiionlijs. 

Dr.  I..  K.  (1.  <'niiai<m  in  l!HI.'>  ivrrlul  couiimiTiiniti.m),  in  u  >-.i»-  «(  fn'sh  i-om- 
pound  rlhow  hixation  iriiihnit  to  rri'ur.  reiiioviil  a  linikeii  (-oninoiil  ami  also  a  Iciosc 
chip  off  tht'  head  of  the  ruilnis.  To  him  I  am  alp^n  indclileil  for  the  ^--rav  in  Via. 
437. 
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Fractures  of  the  Olecranon 

These  are  not  unusual.  They  may  occur  either  from  direct  violence 
or  from  muscular  action  of  the  triceps.  The  former  is  the  more  common 
mode  of  origin.  The  importance  of  differentiating,  as  far  as  may  be, 
between  these  causes,  lies  in  the  matter  of  probable  separation  of  frag- 
ments, as  in  the  case  of  fracture  of  the  patella.  At  the  elbow,  however, 
fractures  unquestionably  the  result  of  a  direct  blow  may  show  con- 
siderable sepaTation. 

Whether  from  the  one  cause  or  the  other  these  fractures  are  very 
apt  to  occur  across  the  narrowest  part  of  the  bone.  If  fracture  is  the 
result  of  a  direct  fall,  this  is  the  part  of  the  ulna  most 
readily  split  by  the  convex  trochlear  surface,  and  it 
is  the  part  most  readily  broken  by  tricep.s  action,  as 
this  trochlear  surface  acts  as  a  fulcrum. 

Extensive  splintering,  even  from  direct  violence, 
is  the  exception;  the  great  majority  of  fractures  show 
a  clean  cross-break. 


This  may,  especially  In  children,  be  a  clean  break  across,  substan- 
tially without  displacement,  and  practically  subperiosteal  (Fig.  445). 
Such  fractures  resulting,  especially  in  children,  from  falls  on  the  elbow, 
have  l>een  described  as  a  special  fracture  to  which  Qu^nu's  name  has 
been  appended. 

When  there  has  been  somewhat  more  tearing,  although  the  perios- 
teum is  gone,  there  arc  lateral  expansions  running  down  from  the  tri- 
ceps tendon  to  the  sides  of  the  joint  at  the  back,  which  are  not  likely  to 
be  torn  across  entirely.  They  limit  separation  of  the  fragments,  and  if 
unevenly  torn,  may  cause  a  tilting  to  one  or  the  other  side,  as  the  frag- 
ment separates. 
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Even  i^ith  little  separation  there  i>  some  rotation  up  ami  l\iok\varii 
of  the  fragment  Fig.  446  .  Where  there  is  no  ohstaole.  st*i>:iration  N^ 
comes  ver>'  considerable,  even  in  the  fresh  oases,  as  a  n\?iilt  of  otTnsion. 
Extreme  separation  comes  later,  apiiarently  as  a  result  of  gnidual  giving 
way  of  the  fibrous  bands  alxne  noteil  under  muscle  pull. 

Symptoms. — There  is  a  prompt  loss  of  ix>wer  to  extend  the  arm,  which 
may  be  complete  or  may  \ye  only  partial.  Extension  of  the  arm  in  the 
ordinary*  position  is  possil»le  simply  by  gravity:  there  may  even  Iv 
enough  left  of  the  lateral  expansion  of  the  triceps  tendon  to  give  some 
actual  power  of  extension.  Roughly  speaking,  however,  ix>wer  to 
extend  the  arm  is  lost. 

The  arm  may  be  held  in  any  jx)sition.  There  is  nothing  character- 
istic alx)Ut  it.     Half-flexion  is  usual. 

There  is  a  promi)t  swelling,  of  rather  characteristic  outline,  bi^st 
understood  by  reference  to  Fig.  441.  differing  ilecideilly  from  the  other 


Fig.  441. — .\pi)earanco  of  olecranon  frac- 
ture: (6)  Kml  of  ulnar  .>haft:  (r)  ilisplace*! 
olecranon;  (a)  hulginx  dii^tention  of  joint  iye- 
tween  frafcments  (wheniatic*. 


FiR.  442. — I'pper  left.  oUn'rantm  frnriun*; 
ui»iH»r  riffhf.  normal  elhow:  lower  >kfMch.  olec- 
ranon Imnsiti.-  ^scheniatic^ 


fractures,  and  onlv  likelv  to  be  count(Tfeitcd  bv  a  hematoma  or  bv 
bursal  effusion. 

On  grasping  the  end  of  the  olecranon  and  fixing  the  forearm  in 
extension  there  is  no  difficulty,  in  fresh  cases,  in  obtaining  mobility,  or 
in  bringing  the  fragment  close  enough  to  give  cre])itus  (Fig.  447). 
The  amount  of  separation  is  usually  slight  at  first. 

Treatment. — The  time-honored  treatment  of  olecranon  fractures 
is  by  the  straight  splint,  with  straps  holding  down  the  fragment.  Lat- 
terly, the  operative  treatment  has  been  more  in  vogue  and  much 
advocated. 

No  treatment  ought  to  be  made  the  absolute  routine;  the  old- 
fashioned  splint,  the  somewhat  neglected  right-angle  splint,  and  the 
operation  all  have  their  distinct  indications. 

If  there  is  no  tendency  (// a//  to  separation  of  the  fragments,  a  not 
uncommon  comhtion, — then  there  is  nothing  to  be  gained  by  oi)eration. 
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and  there  is  no  necessity  of  using  the  cumbersome  straight  splint 
(Fig.  448).  The  writer  has  repeatedly  secured  good  results,  as  have 
otners,  vnth  the  ordinary  right-angled  ** internal  angular''  splint,  with 
straps  and  pads  to  secure  approximation  and  to  prevent  rotation  of  the 
fragment. 

If  there  is  moderate  separation,  let  us  say,  under  a  finger's  breadth, 
then  the  case  becomes  debatable.  With  elderly  patients,  or  with  those 
in  infirm  health,  spUnt  treatment  is,   of  course,   indicated.     Young 

athletic  persons,  or  men  who  have  to  do 
manual  labor,  had  better  have  wiring  or 
suturing  done,  because  under  severe  strain 
even  a  short  fibrous  union  is  likely  to 
stretch. 

In  the  majority  of  patients,  who  do  not 
definitely  belong  to  either  of  these  classes, 
it  is  a  question  for  the  patient  to  decide 
whether  he  is  willing  to  run  a  small  risk 
for  the  sake  of  a  short  convalescence  and  a 
practically  perfect  arrriy  or  whether  he  would 
rather  wait  longer  without  operation  for  an 
imperfect,  but  probably  serviceable,  result. 
Waiting  with  the  notion  of  a  possible 
later  operation  is  not  wise.  Late  operations 
are  serviceable,  but  do  not  give  perfect  re- 
sults, because  the  shortening  of  the  triceps 
muscle  is  a  bar  to  full  flexion  when  the 
fragments  are  brought  together  and  held. 

If  there  is  already,  at  the  time  the 
case  is  first  seen,  a  very  considerable  sepa- 
ration of  the  fragments,  operation  should 
be  advised  unless  in  the  face  of  some 
definite  contraindication,  such  as  a  bad 
heart  or  diabetes,  for  instance,  that  would 
contraindicate  any  operation,  for  the  results 
of  palliative  treatment  in  such  cases  are 
not  good. 

Compound  fractures  will  be  operated  on  in  all  cases. 
In  all  instances  where  operation  is  not  advised,  or  where  it  is  re- 
fused, the  straight  or  nearly  straight  splint  is  to  be  used  if  there  is  any 
tendency  to  separation.  The  most  serviceable  form  is  a  long,  straight, 
narrow  piece  of  splint  board,  reaching  from  just  below  the  wrist  to  the 
axilla,  and  a  little  wider  than  the  arm  (Fig.  448).  This  is  padded  so  as 
to  allow  for  about  15  degrees  of  flexion  at  the  elbow.  This  is  done 
because  a  position  of  full  extension  of  the  arm  soon  becomes  intolerable. 
The  arm  is  strapped  to  this  splint  with  the  hand  in  supination  and  with 


Fig.  443. — Olecranon  fracture. 
Upper  three  sketches  show  the 
varying  displacement;  the  fourth 
shows  the  form  of  subperiosteal 
fracture  that  sometimes  results 
from  a  direct  fall  on  the  elbow; 
the  olecranon  is  split  by  the  im- 
pact of  the  humerus.  The  fifth 
sketch  shows- separation  of  the  epi- 
physis. 
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both  upper  arin  and  forearm  firmly  fixed.     An  a<llie3ive  strap  is  carried 
just  above  the  upjier  end  of  the  loose  fragment,  and  is  so  placed  as  to 


hold  it  in  the  best  pa-*itiun  it  can  be  brouglit  to;  the  strap  is  made  fast 
to  the  splint  low  down.  The  arm  is  then  bandaged,  and  is  to  be  carried 
at  the  side.     This  is  at  licst  a  very  uncomfortable  apparatus  and  very 


unwielily.     The  straps  arc  ti»  be  cliangi'd  every  few  days  to  make  sure 
that  we  are  getting  the  lu'st  po.isible  position.     At  any  time  after  three 
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weeks,  if  there  seems  to  be  a  beginning  serviceable  union,  this  apparatus 
is  exchanged  for  a  splint  with  a  movable  angle  (Fig.  337),  and  the  arm  is 
brought  to  a  position  of  greater  flexion  by  slight  changes  in  the  angle 
two  or  three  times  a  week.  The  strapping  down  of  the  fragment  is 
still  continued.  This  process  is  carried  on  until  the  arm  comes  near  a 
right  angle,  not  beyond.  At  about  five  weeks  after  the  injury  this 
should  have  been  accomplished.  At  about  six  or  seven  weeks  the  arm 
may  be  put  in  a  sling  without  splints.  Active  motion  will  not  be  at- 
tempted earlier  than  two  months.  Mas- 
sage and  moderate  passive  motion  may 
be  begun  earlier. 

Operative  Treatment. — If  operation  is 
decided  on,  it  becomes  a  question  of  date. 
Operations  done  immediately  after  the  in- 
jury usually  do  well.  If  the  operation 
cannot  be  done  within  twelve  hours,  it 
had  better  l>e  postponed  for  about  ten  ^ 
The   interval    between   has   been 


Fig.  446.— OkP 


shown  to  be  a  poor  period  to  operate  on  any  joint  fracture.  The 
clot  has  begun  to  organize,  but  seems  for  the  time  being  to  have  lost 
bactericidal  power.  At  the  end  of  ten  days  there  is  a  good  deal  of 
organization  of  the  clot,  and  the  tissue  resistance  seems  to  have  re- 
turned. 

As  to  the  mode  of  operation,  the  incision  is  of  no  especial  consequence, 
except  that  a  longitudinal  incision,  just  to  one  side  of  the  subcutaneous 
surface  of  the  bone,  will  give  the  least  troublesome  scar.  The  broken 
bone-ends  are  exposed,  and  are  cleaned  with  a  sponge  and  the  euret;  all 
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clots  are  removed;  the  joint  is  thoroughly  waslied  out  with  salt  solu- 
tion, or  with  salt  solution  containing  1  to  10,000  or  15,000  parts  of  corro- 
sive sublimate,  followed  by  simple  salt  solution.  The  fragments  are 
drilled  as  in  the  sketch  (Fig.  449).  Either  wire  or 
kangaroo  tendon  may  be  used  for  suture;  the  latter 
is  perfectly  serviceable,  and  usually  preferable.  The 
fragments  are  brought  together,  making  sure  that 
no  fibrous  tissues  intervene,  and  the  sutures  are 
tied.  Suturing  of  the  triceps  expansion  is  done,  if 
practicable.  The  triceps  layer  is  not  always  a  very 
definite  one,  and  the  procedure  does  not  seem  to  be 
really  necessarj-.  The  wound  is  duned  without 
drainage,  and  the  limb  is  put  on  a  splint  or  in 
plaster  in  partial  extension,  or,  if  there  is  no  tension, 
on  a  right-angled  splint.  The  time  of  absobtle  fixa- 
tion shouhl  be  alx)ut  a  month;  after  this,  only  pro- 
tection and  passive  and  active  motion  arc  called  for. 
Unlike  fractures  treated  conservatively,  these  cases 
give  an  arm  which  is  fit  to  use  for  fairly  vigorous 
work  in  three  months,  instead  of  six. 

Results. — Cases   operated   on    and   wire<l  give, 
with  few  exceptions,  union  without  separation,  and 
usually  union  by  bone.     The  result  is  an  arm  prac-     ^fi^^Uht  h<X'"'i'ii>iiii 
tically,  if  not  absolutely,  as  good  as  new.  nn '"'Ti 'iiw""ii?ow" 

The  cases   conservatively   treated  give,  in  case      "Sf  liwew, w  an  u 
there  is  little  or  no  separation,  a  result  nearly  as     *i>iini  »  m™pp«i  o 
good,  although  the  union  is  usually,  if  not  always,     nlng'  nbiil'^^.'  ™ 
fibrous.     In  case  the  separation  can  be  kept  down 
to  a  half-inch  or  less,  there  may  be  a  little  loss  of 
full  active  extension,  but  the  power  of  extension  is 
substantially  normal.     The  writer  knew  one  man  with  such  an  elbow 
who  was  a  very  fair  performer  at  "shot-putting,"  the  severest  possible 
test  of  pure  extensor  power. 

If   there   is    more    separation   than    this,  there 

^__y^   ^        begins  to   be    loss  of   strength,    because   the   pro- 

^^1        jecting  lever  formed  by  the  olecranon  is  partly  lost, 

and  the  mechanism  of  the  joint  becomes  a  "strap- 

I ^^'h  1*^**^  ''""  '^^'^'' '  oily,  like  that  producing  extension  of  the 
or  other  Miiure.  Tiiey  fiiigers,  fof  cxample,  an  essentially  weak  joint 
ihw'  th^  ■ITtuUThTii     mechanism. 

j^in""™'*  iniisiii*  tiir  With  Considerable  separation  the  results  may  be, 

and  often  are,  very  poor. 

It  must  l>e  remembered,  however,  that  an  arm  may  be  very  useful  for 
ordinarj-  purposes  which  has  very  little  jtowcr  of  adire  extension.  At  the 
worst,  olecranon  fractures  are  likelj-  to  produce  only  loss  of  this  power. 
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Any  considerable  loss  of  range  of  motion  is  rather  unusual.  Anky- 
losis hardly  results  except  from  failure  of  asepsis  in  open  operation,  which 
is,  fortunately,  rare.  I  have  seen  fibrous  ankylosis  in  one  case  treated 
with  a  splint:  later  open  operation  and  suture  gave  an  excellent  elbow. 

Separation  of  the  Epiphysis  of  the  Olecranon 
There  is  an  epiphysis  at  the  end  of  the  olecranon,  originally  compris- 
ing most  of  it,  gradually  lessening  imtil,  at  about  thirteen  or  fourteen 


Pig.  «0.— Olecranon  C[iii>hj8i8,    Nu . 


Fia.   *5I.— Lateral   ■    .       .       ...  .,_.. 

wflJve  yfian.     Definite,  thougfa  amaJl  otfific 


am^'"' 


FIb.  452.— Olecranon  eiiiphjKis;  ^msll  0951-  Via.  453— Olecranon  einiihvsis.     A«e,  ler 

fiealion  renler.     A(re.  nine  years  (Wat^n  Mu,-       j-ea«  Tworren   Mu«iim.  sjwcimen   not    num 


Ulecranwi  entohyna  a(  twelve  years 
(after  l>oW<l>. 


Fig.  455,— Olt 


years  of  age,  it  is  barely  more  than  a  scale  at  the  tip  end,  not  always 
represented  by  any  osseous  center  shown  by  the  x-ray,  even  at  this  age.* 
Occasionally,  it  becomes  separated.  In  the  three  cases  of  this  sort  I 
have  seen  f  all  were  between  thirteen  and  seventeen  years  of  age,  all  were 


fCo 
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the  result  of  indirect  violence,  and  all  presented  the  same  clinical  picture, 
namely,  primary  swelling  and  disability,  followed  by  lameness  and 
partial  loss  of  motion.  This  loss  of  motion  appeared  on  attempting 
active  flexion  or  on  active  hyperextonsion.     Two  of  the  three  cases 


seen  had  gone  for  some  time  without  treatment.  In  all,  the  clinical 
picture  was  obscure  until  a  small  mass  was  found,  just  above  and  at  the 
tip  of  the  olecranon,  and  movable  upon  it.     The  triceps  tendon  inser- 


fa 


.   458— IVxiMe 


u-lure,  imjtact«d,  of  ra 


ipiph.>;?i!. 


tion  is  evidently  not  seriously  involved.  The  distance  of  separation  of 
the  fragments  is  very  slight.  All  recovered  perfect  function  and  motion 
after  a  few  weeks'  fixation,  at  first  in  partial  extension ;  later,  with  some 
flexion.     In  all  the  union  was  apparently  fibrous  only,  and  some  little 
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lateral  mobility  of  the  fragment  remained.     Cases  of  this  sort  do  not 
resemble  ordinary  olecranon  fractures.     The  symptoms  are  far  less 


^piphyaia  wu  freely  m 


severe,  comparable  to  those  produced,  for  instance,  by  the  tearing  loose 

of  the  epiphysis  at  the  tubercle  of  the  tibia. 

Fractures  of  the  Radius  Near  the  Elbow 

(1)  These  fractures  may  occur  at  the  neck,  below  or  within  the 
annular  ligament. 

(2)  They  may,  more  often,  occur  just  behind  the  head,  that  is,  be- 
tween the  annular  ligament  and  the  head. 

Commonly,  there  is  also  splintering  of  the  head. 
Often  there  is  impaction. 

(3)  There  may  be  simply  a  splitting  off  of  a  part  of  the  head. 
Fractures  of  the  first  group,  not  uncommon  in  combination  with 

ulnar  fracture,  are  rare  as  independent  fractures.  Those  of  the  second 
group  arc  common,  relatively  speaking,  and  may  occur  in  children  as 
well  as  in  adults.  The  third  sort  may  rarely  be  found  as  a  complication 
of  backward  luxation,  a  part  of  the  radial  head  being  driven  oPf  by  the 
external  condyle  as  it  passes  lieneath  it.  Direct  violence  may  give 
fractures  corresponding  to  any  of  these  groups. 

Symptoms. — The  classic  symptoms  given  apply  rather  to  the  frac- 
tures at  or  below  the  neck  or,  at  all  events,  do  not  cover  the  more  com- 
mon forms  of  damage  to  the  heaii  and  neck  alone.     Crepitus  on  rotation 
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is  present  usually  only  in  fractures  below  the  orbicular  lifcament,  or  in 
case  one  or  raore  chips  have  been  loosonwi  from  the  head.  There  is, 
ordinarily,  no  displacement  that  can  be  tclt.  wherever  the  fracture  is, 
unless  the  break  be  below  the  ligament. 
Most  conclusive  of  the  symptoms  is  the 
failure  of  the  head  of  the  radius  to  rotate 
with  rotation  of  the  wrist  or  limitation 
of  the  arc  of  such  motion.  This  failure 
may  not  necessarily  l>e  accompanied  by 
crepitus.  There  is  apt  to  l>e  well-marked 
local  tenderness.  There  is  no  character- 
istic attitude,  and  unless  there  are  other 
injuries,  motion  in  flexion  and  extension 
is  unimpeded,  though  sometimes  painful. 
Motion  in  pronation  and  supination  is, 
however,  definitely  Interfered  with,  and 
supination  is  apt  to  be  more  limited  than 
pronation.  This  is  true  of  both  itiipacted 
and  unimpacted  forms.  In  cither  case 
there  is  usually  bony  locking,  either  be- 
cause loose  fragments  are  in  the  way,  or 
because  the  shape  and  angle  of  the  radial 
head  are  changed.  There  is  also  limita- 
tion of  motion  as  a  result  of  pain,  also 
from  involuntary  spasm  of  muscles,  evei 
great. 

It  makes  no  difference  where  the  exact  site  of  the  fracture  Is:  spasm 


i,'^«»^-^N»how- 


1  wlicn  the  pain  is  not  very 


on  rotation  is  characteristic  of  all  fractures  of  the  radial  hiad  and  neck, 
and  not  present  in  cases  of  fracture  of  the  lower  end  of  tlie  humerus. 
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This  gives  a  valuable  point  in  differentiation;  on  this  point  alone  the 
writer  has  several  times  diagnosed  damage  to  the  radial  head  which 
was  confirmed  by  the  x-ray,  and  on  the  absence  of  such  spasm  in  the 
presence  of  some  interference  with  flexion  and  extension  has  felt  free  to 
correct  diagnoses  of  fracture  of  the  radius  previously  made,  and  has 
done  this  so  far  without  mistake. 

In  cases  where  only  the  head  of  the  radius  is  broken,  or  where  the 


Fig.  463. — Fracture  of  radial  head.  Frag- 
ments all  consolidated  (after  Hamilton's  Fig. 
76)  (Matter  Museum,  A  105). 


Fig.  464. — Fragments  of  splintered  radial 
head.  Chips  b,  c,  and  d  were  loose.  They  were 
removed,  as  was  also  the  portion  a,  that  was 
not  broken  loose. 


head  as  a  whole  is  driven  down  and  impacted  on  the  shaft,  we  have  as 
diagnostic  signs  only  the  spasm  thus  noted,  some  local  tenderness,  and 
occasionally  a  click  (not  true  crepitus)  in  the  joint  on  rotation,  appar- 
ently caused  by  the  irregularity  of  motion  of  the  deformed  head. 
These  cases  are  apt  to  show  little  reaction  and  little  disability  in  the 
early  stages. 

In  case  there  has  been  a  splitting  of  the  radial  head,  we  may  have  a 


Fig.  465. — Same  case  as  Fig.  464.  Range 
of  voluntary  flexion  and  supination  after  opera- 
tion. 


Fig.  466. — Range  of  voluntary  pronation  (same 

case). 


widening  which  mechanically  interferes  with  motion  of  the  joint  and 
so  adds  to  the  symptoms,  or  we  may  have  an  entire  slipping  loose  of  a 
fragment  or  fragments.  With  a  fragment  loose  in  the  joint  we  have  the 
picture  of  a  foreign  body  in  the  elbow-joint,  and  the  symptoms  referable 
to  it  depend  simply  on  its  location.     It  is  pretty  sure  to  interfere  with 
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rotation,  and  according  to  its  position  it  may  get  in  the  way  of  either 
flexion  or  extension. 

Lesions  of  the  radial  head  and  neck  occur  in  children  as  well  as 
adults,  though  not  common  at  any  age. 

Treatment-^Treatment  must  necessarily  vary  according  to  the 
position  of  the  break  above  or  below  the 
orbicular  ligament.  With  the  break  below 
this  ligament  our  only  concern  is  to  re- 
store  the  fragments  to  position,  and  our 


greatest  obstacle  is  likely  to  be  the  pull  of  the  biceps.  It  is  not 
practicable  in  most  of  these  cases  to  use  any  splint  other  than  a 
right-angled  one,  Ijiit  it  seems  that  acute  flexion  with  a  pressure-pad 
over  the  outer  side  of  the  ra<lius  would  be  the  ideal  treatment.     If  we 


use  a  right-angled  splint,  special  padding  is  to  be  used  over  the  upper 
end  of  the  lower  fragment  in  front  and  to  the  outer  side. 

In  case  of  fracture  across  the  neck  of  the  rachus  within  or  just 
above  the  ligament  we  have  an  entirely  <litlerent  condition  to  deal  with. 
Unless  the  orbicular  ligament  is  torn,  or  unless  the  neck  has  slipped  out 
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of  it,  we  can  have  no  displacement  of  anything  except  of  the  head 
within  the  elbow-joint. 

Unless  the  fracture  was  originally  impacted,  it  is  very  improbable 
that  any  bony  union  will  result.* 

Probably  the  most  serviceable  form  of  treatment,  so  far  as  results 

are  concerned,  is  an  excision  of  the 

|^^^Hii,.>    ^^^^^^^B^^B     loose  head.     The  only   danger 

^^^^B  ^^^^^^^^^^H     doing    this         that    manipulation 

^^^^K         ^^^^^^^^^^K     during    operation    might   pull    the 

^^^ft         ^^^^^^^^^^H     neck  out        the  annular  ligament. 

^^^ft        ^^^^^^^^^^H     This    danger         largely    theoretic. 

^^^^      ^^^^^^^B^^l     The  mechanism  of  the  joint  pre- 

^^^^yM  ^V     eludes  any  conservative  operation 

^^^^^^.  M«^  attempting  reduction  and  fixation 

^^^^^H^^^^^^^^^K  fragments. 

■^^H^^^^^^^^^^l  In  cases  where  the  head       the 

'^^^^^^^^^^^^^^^     radius  is  impacted  in  place  no  manip- 

^^^^^^^^^^^^^^^     ulation  called    for.     We    must 

A^^^^^^^^^^^^^^l  the  on  a  rights 

^^^^^^^^^^^^^^B     angled   splint,    for   three    or    four 

weeks,   beginning   moderate  active 

Hg.  471.— Splintcral  radial  hea.!;  fraclure  o(       motlon   at  two  tO  thfCe  Wecks.       Id 

y  B  a  ao.  thcse  cascs  the  result  is  often  good, 

and  the  only  things  to  guard  against  are  breaking  up  of  impaction,  and 
stiffness  from  too  long  fixation.     Results  may  not  he  good,  and  e 
may  be  called  for  later,  but  not  primary  excision  in  this  type. 


ure  ot  r 
■    been 


FiK.  4-3  — 1 1 
[1   wk.     The 


xt>\s.n 


of  nbliaJ 


le  rinht- 


e  [rs. 


On  the  other  hand,  in  case  of  fractures  involving  .such  smashing  of 

•  MalRaintlP  (tivi's  »n  i-xocllrnl  plate  of  a  frartHi 
seven  ypars  of  aolive  use  liiul  Riven  no  umoii,  ,ir 
ilufeil  very  little  absorption  of  liie  oppiisiiiK  Hiirfare^ 
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the  head  as  to  interfere  with  free  rotation,  results  are  poor,  and,  as  a 
rule,  there  is  nothing  to  do  but  to  resect  the  head  or  to  resect  such  parts 
of  it  as  are  in  the  way  of  rotation.  This  is  commonly  to  be  done  without 
waiting  more  than  ten  days. 

When  part  of  the  radial  head  has  been  split  off  and  the  fragment  is 
loose,  no  treatment  is  worth  considering  except  resection  of  this  frag- 
ment, unless  there  is  some  definite  contraindication  to  any  operation. 
Left  alone,  the  results,  like  those  in  fracture  of  the  capitellum,  can  hardly 
be  good,  and  those  the  writer  has  seen  have  been  distinctly  bad,  with 
much  interference  in  motion  and  with  some  joint  irritation. 

Operative  treatment  of  injuries  of  the  radial  head  may  be  the  more 
readily  undertaken  because  resection  of  the  radial 
head  in  the  adult  causes  no  loss  of  function  wliat- 
ever.  There  is,  after  such  resection,  some  reforma- 
tion of  a  new  radial  head  by  cartilaginous  growth 
(case  Largess,  see  Fig.  430),  but  this  probably  does 
not  affect  the  motions  of  the  elbow-joint  one  way 
or  the  other.     Apparentlv,  the    interosseous  mem-  fik.  474.  — Dia- 

I  1     xi  IT  1-  ±.  /T*    •       X    J.  Rram   to  show   how   a 

brane  and  the  oblique  ligament  are  suincient  to  part  of  the  ra<iiai  head 
support  the  radius  against  any  longitudinal  strain,  Ihe'^  h^JmSSl^^^S?  tSck*- 
provided  the  upper  end  of  the  radius  is  held  close  Sbow.*''''^^'''"  ""^  '^^ 
by  the  annular  ligament.  In  children,  judging  from 
the  conditions  seen  in  congenital  shortening  of  the  radius  (see  Figs. 
482  to  485),  excision  of  this  portion,  which  necessarily  includes  an 
epiphyseal  line,  would  probably  leave  some  deformitj-  of  growth,  but 
in  adults  this  does  not  become  a  question. 

Separation  of  the  Upper  Radial  Epiphysis 

This  is  a  rare  accident,  occurring  only  in  small  children:  even  in 
them  it  is  less  common,  apparently,  than  fracture  in  this  region. 

Possil)ly  there  may  be  later  interference  with  growth — probably 
very  rarely. 

In  all  other  respects  such  separation  is  comparable  to  the  fracture 
at  like  height. 


CHAPTER  XVI 

THE  WRIST 

Injuries  of  the  wrist  are  verj'  common  indeed;  they  occur  usually  as 
a  result  of  trying  to  "  break  a  fall,"  to  save  one's  self  in  falling.  In  the 
"  young  and  vigorous,  "sprains"  of  liga- 
ments, ensuing  synovitis,  strains  of  muscle 
or  tendon,  etc.,  occur  not  rarely.  In  older 
persons  nearly  all  wrist  injuries  entail 
fracture.  It  used  to  be  taught  by  Dr.  G. 
\V.  Gay  that  "there  is  no  such  thing  as  a 
sprain  of  the  wrist,"  a  statement  calcu- 
lated,   by    its  intentional  dogmatism,  to 

J  rivet  the  student's  attention  on  the  over- 
whelming proportion  of  fradures  in  wrist 

'  injuries.  In  fact,  "sprained"  wrists  prove 
even  rarer  than  was  thought  when  Dr. 
Gay  so  taught,  for  the  z-ray  now  shows 
many  bone  "cracks"  without  displace- 
ment, previously  unsuspected. 

Most  wrist  injuries  are  fractures,  some 
are  luxations  and  luxation  fractures;  a 
few  are  simple  sprains.  Injuries  may  be 
divided  into — 

(a)  Radiocarpal  luxations. 

(b)  Ra<iiocarpal  luxation  with  frac- 
ture of  the  radius  (includ- 
ing Barton's  and  "  reversed 
Barton's"). 

Fracture  Near  the  Wrist: 


(h)    Fracture  of  the  radial  styloid, 
(i)     Luxation  of  the  ulna  (alone). 


{c) 

Colles'  fracture. 

(d) 

Reversed     Colles'      ("Smith's 

fracture"). 

(e) 

Epiphyseal  separation. 

if) 

Fracture  of  both   bones — low. 

(9) 

Green-stick    fracture   of    both 

tiones. 
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(j)    Fracture  of  the  ulnar  styloid  (alone). 
Carpal  Luxations: 

(k)    Of  one  row  on  the  other  (with  or  without  associated  frac- 
ture). 

(0     Luxations  of  single  bones. 

(m)  Subluxations  of  the  carpal  bones. 
Carpal  Fractures: 

(n)   Scaphoid  fracture. 

(o)    Scaphoid  fracture,  with  semilunar  luxation. 

(p)    Fractures  of  other  carpal  bones. 
Anciently,  all  wrist  injuries  were  classified  as  dislocations  of  the 


Fig.  476. —  1.  Supination.  2.  Pronfttion.  a.  Tip  of  ratlins;  /*.  .styloid  prore.s.s  of  ulna;  f. 
ulnar  head.  T«>  illustrate  that,  in  comparing  the  level  of  the  styloid  of  railius  with  lower  end  of 
ulna,  in  supination,  1,  the  i^yloid  of  the  ulna  is  felt,  ami  that  in  pronation.  2.  the  ht-ad  of  the  ulna 
is  felt. 


wrist.  Pouteau,*  and  later  Colles  and  Dupuytren,  recognized  the  real 
nature  of  the  common  injury,  but  old  ideas  are  hard  to  dislodge,  and 
time  wore  on  until  near  the  middle  of  the  last  century  before  it  was 
generally  recognized  that  real  dislocations  of  the  wrist  are  really  rare — 
so  rare,  in  fact,  that  only  a  few  surgeons  have  seen  any  such  cases  at  all. 
Hamilton  cited  only  11  authors  as  having  reported  cases,  and  out  of 
his  very  large  personal  experience  he  could  add  but  two  more — and 
one  of  these  was  a  case  of  compound  luxation  from  direct  violence. 
The  majority  of  such  rare  dislocations  of  this  joint  as  are  reported 

*  Pout  etui,  Chirurgien  en  chef  do  FHotel  Dieu,  Lyon;  Oouvrcs  Posthumes  de 
M.  Pouteuu,  Paris,  1783,  in  vol.  ii,  p.  2.51,  describing  fracture  of  lower  end  of 
radius,  at  least  thirty  years  before  Colics'  famous  description  in  1814. 


THE    WRIST 


are  dislocations  of  the  carpus  backward.    The  writer  has  s 
cases,  both  from  direct  violence. 


Etiology. — There  would  seem  to  be  evidence  that  falls  either  upon 
the  front  or  the  back  of  the  hand  may  produce  this  lesion.  Falls  on  the 
palm  must  act  by  driving  the  carpus  backward.     Such  falls,  however, 


usually  give  Colles'  fracture;  less  often  they  result  in  fracture  of  the 
carpal  scaphoid  or  in  a  "Barton's"  fracture;  least  often  of  all  is  the 
pure  dislocation  met  with. 

That  falls  on  the  back  of  the  hand  should  cause  this  luxation  is 


hard  to  understand,  but  Hamilton's  case,  at  least,  seems  conclusive.* 

The  mechanism  must  i>e  one  of  overfiexion  and  of  leverage  across  the 

•  Hamilton,   Frai'tiires  and  DislocatioiiH,  third  edition,  1K66,  p.  611. 
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front  edge  of  the  radius,  lifting  the  carpus  from  its  socket.  Such  a  fall 
will  more  usually  give  a,"reversed  Colles"  ("Smith's")  fracture  of  the 
radius. 

Lesions  in  posterior  luxation  (on  authority  of  Hamilton) : 
'(a)  Rupture  of  posterior  and  lateral  ligaments. 
!  (fe)  Rupture    of   the  anterior    ligaments — more    or    less 
Combinl:    I  extensive. 

.  (c)  Stripping  up  of   extensor  tendons  from  the  l«rk  of 

the  radius  and  ulna. 
'  (d)  Tearii^  of  the  skin— giving  conipoun<l  luxation. 
Inconslani-i  (f)  Injurj'  to  tendons. 

(/)   Injurj'  to  ner\'es  in  front  of  the  wrist. 
Dtagnosis.^ — There  should  be  no  seriou,"*  difficulty  in  recognizing  the 
luxation,  but  the  question  as  to  whether  or  not  it  is  complicated  liy 
fracture  may  l>e  more  troublesome. 

The  styloid  proccs,ies  of  radius  and  ulna  are  always  palpable  in 


WTi.st  injuries,  even  if,  owing  to  swelling,  long-continued  pressure  is 
required  to  reach  them.  Once  these  points  are  located  it  is  simply  a 
question  of  the  site  of  the  promiiioiice  on  the  back  of  the  wrist,  as  the 
accompanying  diagrams  show.  (See  Figs.  4751  and  4S1.)  lletwecn  the 
forms  of  displacement  here  met  with  there  may  be  great  difference  in 
opinion  and  an  actual  difficulty  in  diagnosis,  only  to  be  solved  by  in- 
dividual expertness  of  touch  or  l)y  the  jr-ray.  All  of  them-railiocarpal 
luxation,  <lishK'ation  between  the  carpal  ntws,  .scaphoid  fracture,  and 
Barton's  fracture — depend  for  diagnosis,  like  Colles'  fractun-,  upon  the 
rec(^?nition  and  the  corre<'t  placing  of  the  level  of  the  backward  dis- 
placement at  the  wrist. 

But,  hard  as  it  may  be  to  straighten  out  this  scries,  the  Colles' 
fractures  and  fraetun's  of  the  radial  styloiil  should  be  perfectly  differen- 
tiated, simply  by  the  mutual  relation  of  the  styloids  of  radius  an<l  ulna. 
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In  both  this  relation  is  changed;  in  no  other  lesions  is  it  disturbed. 
Permanency  of  reduction,  and  the  absence  of  crepitus  when  reduction 
is  accomplished,  as  indicating  pure  luxation,  is,  of  course,  of  definite 


Luxation  of  the  wrist,  whether  forward  or  back,  must  of  necessity  give 
a  greater  actual  displacement  than  any  of  these  injuries  except  Colles' 
fracture,  and  gives  a  more  definite  and  abrupt  projection,  formed  by 
the  front  or  back  e<igc  of  the  concave  radial  joint  surface.    (See  Fig.  478.) 
The  position  of  the  hand  and  arm  is  not  con- 
stant or  characteristic  enough  in  luxation  to  differ- 
entiate this  lesion  from  the  carpal  injuries,  but  the 
limitation  of  motion  should  help,  at  least  as  against 
Colles'  fracture;   the  luxation  gives,  as  always,   a 
much  more  definite  limitation  of  motion  than  the 
fracture,  dependent    on    mechanical    limitation    as 
well  as  on  pain  and  spasm. 

Results  are  good  with  reduction.  No  cases  of 
bad  results  following  reduction  are  noted  in  the 
literature,  and  no  disabihty  from  failure  to  reduce, 
or  from  entire  lack  of  treatment,  seems  to  be  on 
record,  if  we  except  the  ease  noted  by  Hamilton.* 
This  was  really  a  case  of  partial  luxation.  A  year 
after  reduction  of  a  total  backward  dislocation  of 
tlie  carpus  there  was  a  constant  recurrence  of  partial 
luxation  on  strain,  with  some  disability. 

Reduction.— Direct  traction,  with  or  without  a 
rocking   motion,   has  usually   sufficed.     Failing   in 
this,  flexion  with  forward  traction  should   here  be 
ill  place,  as  well  as  directr-line  traction.     Hamilton 
also  suggests  extension  and  direct  reducing  force  by 
pressure.     No   fresh    cases   seem  to   be  on  record 
where  reduction  has  offered  any  serious  difficulty. 
Treatment  after  reduction  must  consist  of  the 
B,    c«ii«i'    fraciurej     usual  pcHod  of  about  three  weeks  of  rest  for  re- 
BiVioid  «iih  di-piace-     palrs,  Eccompauied   by   any  bandage  or  sling  that 
secures  rest  and  approximate  fixation. 
Luxation  of  the  uTisl   backward  complicated  with  joint  fracture  is 
Barton's  fracture  {</.  v.). 


Fig.     181.-- 

I  oT  rtulJHl    B 


FORWARD  LUXATION  AT  THE  WRIST 
Forward  luxation  appears  to  be  an  extremely  rare  injury.     An  ap- 
parently sound  case  is  related  by  Bransby  Cooper.f 

•  Humilton.  third  (ilitioii.  p.  fill. 

t  TrcatW  on  Di  si  ocii  lion  sand  Fmptures  of  the  Joints,  Sir  Astley  Cooper,  edited 
by  Bransby  Cooper:  Ameritan    edition  of  1844,   published  by  the  Massachueetta 
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Differential  diagnosis  of  such  a  lesion  will  concern  itself  with  dis- 
location of  single  carpal  bones  forward,  with  reversed  Colles',  and  with 
reversed  Barton's  fractures.     (See  diagrams.  Figs.  470,  480.) 

From  isolated  lu.\ations  of  the  carpus,  wrist  luxations  forward  should 


be  differentiated  t»y  direct  palpation,  and  from  reversed  Colics'  by  de- 
termining the  displacement  of  the  radial  .styloid;  the  "reversed  Barton's" 

Metlicul  Society,  p.  420.  Ciisc  epiiivii.  This  lust-  is  ciii'iouw  in  tliiit  the  patient  is  sail) 
to  liave  fallen  on  the  imtmi  of  liotli  lianiU  iitiil  jziut  a  luxiition  iif  tlic  wrist  (orwiird  uu 
the  riglit,  backwun!  uii  the  kft. 
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Fie.  48S.— CoriEenilal  forwanl  luxntion  r>t  Ihe  wrisU  from  c^anvcnitsl  suvtic  condidon.     NoU  >l» 
the  inWBtil  lubluxBtioii  of  (he  feet.     (Courteay  i>[  Dr.  J.  S.  Stooe.) 
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should  present  some  differences  (crepitus,  etc.)  even  without  the  x-T&y. 
There  are  no  real  data  at  hand  to  give  more  than  a  theoretic  differential 
diagnosis  between  these  forms. 

Forward  Ittxalion  with  joint  fracture  is  "Barton's  reversed,"  q.  v. 

Lateral  luxations,  uncomplicated,  seem  not  

to  occur:  are,  at  all  events,  nowhere  described. 

Congenital  luxation  forward  is  best  descriljed 
by  R.  W.  Smith* 

Madelung's  deformity  gives  a  similar  pic- 
ture! (Fig.  487), 

FRACTURE  LUXAHONS 
Fracture  Luxations  Displaced  Outward 

Lateral  fracture  luxations  occur  with  frac- 
tured radial  styloid  {g.  r.)  or  with  "abduction 
Colles." 

BARTON'S  Fracture 

This  is  a  fracture  of  the  posterior  superior 
surface  of  the  radius,  with  backward  displace- 
ment. Barton,  in  1838, J  described  such  a 
fracture,  but  his  cases  seem,  in  fact,  to  be 
probable  cases  of  Colics'  fracture,  wrongly 
interpreted.  The  fracture  he  descril>ed  does, 
however,  occur.     (See  Fig.  488.)  K^a'«^^deio^^ZJ^ 

Etiology. — So  far  as  known  this  is  a  variant  chBn««i  nhspe  or  the  rudiiu 
of  Coiles'  fracture,  with  like  etiology,  or  is  the  o(th»j^ini"u^e"hdwniD 
result  of  direct  crushing  force.  ""  ™'^"  ''^•"ch. 

Diagnosis.— This  lesion  differs  from  Coiles'  by  the  fact  that,  with  a 
like  displacement  of  the  wrist,  it  does  not  give  displacement  of  the  radial 

"Smith's  article  is  in  liia '' Fractures  in  the  Vipinity  of  Joints,"  Philadelphia, 
1850,  p.  238. 

Thpse  CBsea  are  not 
formation  and  growth,  in  so 
482-485,  and  compare  FIr.  4 

t  Spontane  Lux.  dcr  Hand-     Maddung:  Arch,  d.  klin.  Chir,  1879,  xxiil.  im. 

Sla<ielung'H  deformity  is  the  resuil  of  ovcrseverc  work  at  or  just  before  the 
period  of  puberty,  at  a  time  when  thGboncsareina"pIai4lie''  state.  Such  overwork 
results  in  a  gradual  flexion  of  the  lower  end  of  the  radiuH;  the  ulna  projects  up  an  i 
back.  The  rondition  resulting  is  shown  in  Rg.  490.  No  remedy  ha.'ibeenauggcstci. 
Osteotomy  would,  of  course,  reme<ly  the  defurniity;  the  question  is  purely  whether 
it  is  worth  while. 

The  relation  of  the  lesion  to  late  rickets  has  been  considered  by  Gasne  (Rev. 
d'Orthopedie,  1906,  vii,  1522,  241). 

Of  late  there  has  been  a  tendency  to  confuse  what  Madelung  descrllied  with 
certain  forms  usually  called  congenital,  and  others  probably  rachitic;  e.  g.,  compare 
De  Wilt  Stetten:  Surgery,  CJyn.,  and  Obstetrics.  January.  1909,  p.  4. 

I  Rhea  Barton,  ^ledical  Examiner,  Phila.,  1838,  p.  Am.  Barton's  cases  were 
probably,  so  far  as  one  may  judge,  Collea'  fractures  only,  but  tile  lesion  he  de- 
scribed does,  in  fact,  occur. 
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styloid  in  relation  to  the  ulnar  styloid.     The  break  is  of  the  back  edge, 
and  does  not  involve  the  styloid. 

Treatment. — Reduction  and  treatment  are  those  of  Colles'  fracture. 
Theoretically,  there  may  well  be  greater  difficult  in  maintaining  re- 
duction than  with  Colles'  fracture. 

"Reversed  Barton'S" 
This,  a  chipping  off  of  the  front  articular  edge,  is  also  a  variety 
(rarely,  if  ever,  diagnosed  save  by  the  x-ray),  and  treated  accordingly. 


(See  Figs.  491,  492.)     Clinically,  it  is  to  be  considered  merely  a  variant 
of  "reversed  Colles'"  fracture.* 


CX)LLES'  FRACTURE 

This  fracture  was  described  by  Colles,  whose  name  it  bears,  in  1814,t 


.  :,  described  a  case  with  aote- 
illy:  "  Uae  luxation  du  potgnet 

L^lnTHp  fill  rnHinfl .'■ 


•  Letenneur:  Bull.  Soc.  Anatom.,  1839,  xiv, 
mortem  and  postmorteni  findings,  as  follows:  Cli 
droit,  en  avant,  compliqu6e  d'une  fracture  de  I'apophyse  stylolde  du  radius. 

After  death,  he  found:  "Une  fracture  de  I'apophyse  styloide  du  radjua,  du 
cdtf  droit,  et  du  rebord  anterieur  de  I'extremit^  articulaire  de  cet  os." 

Whether  we  should  limit  the  term  "reversed  Barton's  fracture"  to  cases  in 
which  the  radial  styloid  is  not  involved  is,  after  ali,  an  academic  questioo,  of  no 
grave  importance  if  we  keep  the  lesions  squarely  in  mind, 

t  Hy  the  English-spcidcing  peoples  it  is  called  Colles'  fracture;  by  others, 
more  often  known  as  Dupuytren's. 

Knott,  in  the  Med.  Press  and  Circular,  1881,  gives  an  excellent  review  of  the 
literature  on  t'ollcs'  fracture,  well  worth  reading  from  a  Iiistoric  point  of  view, 

Pouduu.   17.S3,  first  described  the  lesion.  M.  Pouteau,  Chirurgien  en  chef  de 
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in  a  mastprly  essay,  conspicuous  for  l>rcvity  as  well  as  for  clearness, 
which  appeared  in  the  Eclinbui^h  iletiical  Journal.  He  pointed  out 
not  only  what  had  l>een  known  before,  that  a  frai'ture  of  the  lower  end 
of  the  radius  mighl  occur,  but  also  that  it  is  a  common  fracture— and  the 
common  fracture  of  the  radius.  Twenty  \ears  previous  to  this  de- 
scription Pouteau  had  clearly  <iescribed  the  fracture,  but  his  description 
and  arguments  availed  nothing  against  the  authority  of  the  eminent 
French  surgeons  of  that  time. 


'I 


n 


^^r^- 


Colles'  work  met  reasonably  prompt  recoKiiitioii,  but  it  was  a  long 

time  before  the  old  dia^iosis  of  "dislocation  of  tlie  wrist "  fell  into  ihsuse. 

Colles'  original  description  was  of  a  fracture  occurring  1'^  inches 

I'Hfltel  Dicu.  Lyon.     Ofinrcs  I'()stliiiniL"s   ilc  M.  I'oiin-iiii,  Paris,  17S:i;   m  vol.  ii, 
p.  251,  (tcscriboH  ihi:  fmi^tiiri'  of  the  lower  end  of  the  nulJUs. 

CalliM  in  ISI4  br»iif!lit  it  into  rc':i]  proiiiiiieiice  in  Kiiitlaiiil,  hut  it  U'ns  l<-ft  tor 
Du-ptiylren,  1S2II,  to  i-itiiblish  among  tlic  l''reiii'h  llic  frwiuoiK'y  of  friii'tiire  of  tlie 
caipal  end  of  the  radiiiH,  atvl  to  prove  pructtcMilly  the  rurily  of  liixalioii  of  wriHt  of 
nhichhc  never  huh- an  exnniple,  R.  II  .  Smith,  at  nearly  tli'fi>atii('  tinie  an  Diipiiy- 
tren,  broUKhl  into  prominence  tl)c  .laine  view.  AiiiiiidnK  Ktiirtc:'  are  ri'lateil  iiIh>iii 
the  fierce  clinical  disputes  ol  tlie  Hoti'l  IJii-ii  l«'twii'n  Diipiinlrrn  and  his  collrajtuer", 
Pelkian  and  Mnrjiilin,  until  Rnally  the  point  was  .'settled  by  I  he  iic<iiniin(iilation  iif  :i 
patient  in  providinn  un  autopsy.  Many  men  (riifl  t(i  otter  :i  siiiKie  cxplanaiifin 
which  would  co\Tr  the  nieehanisin  for  all  eases.  Huiichut  in  lfl.i.i  enlleii  tillention 
to  the  oliliquity  of  the  line  of  fracture  from  aUive  anil  Iiehinil,  dowiiwanl  iinil  fur- 
ward,  VrliKaii  in  IK^J  cmIIwI  iittciilion  to  the  elianu'I'Tiftic  S-MliaiMnl  deroniiily, 
which  ho  likened  to  a  li  inner  fork.  Vailtemiir  in  IS.',J  wnili-  a  ino-it  elalH>rate  and 
exhaustive  thesis  on  the  subject.  He  believed  thi'  iiio.*i  frcpieiii  fcinn  of  fraeliin- 
to  be  what  he  deseribeii  nndcr  the  name  "fniituiv  froiri  priH'lnilinii."  and  lo 
thin  class  of  en.sea  he  relegates  all  those  in  which  the  history  wouM  lead  tn  sus- 
picion of  fracture,  yet  the  predominant  syniptimis  iudiralc  merely  a  spniin,  when 
d^ormity  and  crepitus  are  alweiit,  and  an  oliseuri'  niiibilily  is  llie  only  local  si>fn 
jiutiryini!  the  idea  vi  fracture.  Sitahm  in  /\',.}  adopts  this  ini|Kiclj<in  lliciiry, 
slightly  inodiKiKl.  Jarjamy,  in  IfiW  coiitesleil  Ill<^'e  vii-WM  of  impai'timi  nio-il 
Btrenuotislv,  Mnlgaignt.  In  liLs  work  on  Fractitns  and  IMsIoeulJon-i  K'ves  promi- 
nence to  the  theory  of  "arraehement,"  to  which  VoUUmkr  and  Vtrii-HU  Iwl  called 
attention. 
21 
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above  the  carpal  extremity  of  the  radius.  In  point  of  fact  the  break 
lies  somewhat  lower  than  this,  on  the  average,  about  H  to  5^  inch  above 
the  articular  surface. 

The  name  of  Colles'  fracture  ia 
rather  loosely  used  to  cover  all  frac- 
tures of  the  lower  quarter  of  the  radius; 
this  is  unfortunate,  because  fractures 
occurring  at  a  height  of  two  inches  or 
more,  or  fractures  of  both  bones,  do 
not  show  the  peculiar  features  of  the 
typical  Coilea'  fracture. 

Etiology. — A  strife  of  many  years 
was  waged  in  the  medical  press  as  to 
the  mechanism  of  this  fracture — a  strife 
between  the  advocates  of  the  theory  of 
"  arrackement"  (that  is,  of  the  theory 
of  those  who  held  that  the  fracture  was 
produced  by  hyperextension,  through 
the  pull  of  the  anterior  ligament  on 
the  lower  end  of  the  radius),  and  of 
those  who  believed  that  the  fracture 
was  a  result  of  a  breaking  strain,  re- 
ceived somewhat  obliquely  upward  and  backward,  transmitted  from 
the  hand  through  the  carpus,  without 
any  particular  stretching  of  ligaments, 
and  without  the  ligaments  or  the  mus- 
cles playing  any  particular  part  in  the  k  v 
mechanism.  " 


Undoubted  ca'-n'-  u!  frarlwe  hy  arraclicnicitl  ha' 
now  pretty  well  agreed  that  they  are  exceptional. 


...  ~ _ .specLinan  of 

n,  Wniren  Miwpum.  No.  8117). 

rred,  but  it  is 
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In  the  vast  majority  of  cases  the  second  theory  holds  good,  and  the 
reason  why  the  bone  gives  way  at  this  particular  place  is,  as  was  long 
ago  pointed  out,  because  the  cortical  layer  at  this  level  becomes  very 
thin.  The  shaft  structure  changes  into  the  cancellated  bone  of  the  ex- 
panded end. 

Roughly  corresponding  to  the  obliquity  of  the  breaking  force,  the 


V 


fracture  is  usually  slightly  oblique  upward  and  backward.  Falls  in 
which  the  weight  comes  on  the  ulnar  side  of  the  hand,  or  otherwise  in 
such  fashion  as  to  throw  the  hand  into  abduction  as  it  strikes,  tend  to 
produce  obliquity  of  the  fracture  line  upward  and  outward,  with  a 
corresponding  outward  displacement. 

Strangely  enough,  there  are  cases  in  which  falls  on  the  back  of  the 


Jft 


,a:" 


closed  hand  have  produced,  not  reverseil  Colics',  but  nearly  tyjwcal 
Colics'  fracture,  oblicgue  upward  and  backward. 

More  usually,  however,  falls  on  the  back  of  the  hand  seem  to  produce 
a  transverse  fracture,  or  a  fracture  oblique  upward  and  forward. 

Fractures  by  " arrachement"  tend,  in  fact,  to  produce  more  nearly 
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Fig.  60S.— Transverse  frnclure  . 


Fig.   50e.— Trai 
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transverse  fractures,  very  close  to  the  joint;  fractures  experimentally  so 
produced  on  the  cadaver  are  apt  to  l)e  oblique  upward  and  forward* 
Lesions. — There  has  been  some  tendency  to  speak  of  our  knowledge 


1 


of  lesions  in  detail  as  if  such  knowledge  was  based  entirely  or  mainly 
upon  the  x-ray  plates.     As  a  matter  of  fact,  there  have  been  fresh 
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Specimens  enough  from  autopsies  or  from  amputations  in  compound 

fractures,  etc.,  to  say  nothing  of  old  postmortem  specimens,  to  give  us 

definite  data  as  to  all    the  lesions 

that  do,   in  fact,  occur— more  defi- 


i  to  many  of  them,  than  can  be  obtained  from  even  the 
best  2:-ray. 

Ski^raphs  of  the  ordinary  Colles' 
fracture  are,  moreover,  apt  to  be  very 
cieceptive  indeed,  unless  examined  with 
expert  care,  and  even  then  unless  we 
have  pictures  taken  in  two  planes. 

What  we  have  really  learned  by  the 
x-ray  is  the  comparative  frequency  of 
comminution  and  of  other  of  the  severer 
lesions,  which  had  previously  been  sup- 
posed to  he  limited,  as  a  rule,  to  the 
cases  of  extreme  trauma.  We  have, 
then,  learned  nothing  new  of  the  possi- 
ieri"  '*"  *""''  '""^^  M'^-f"  unties  of  this  fracture,  but  something  of 
the  frequency  with  which  given  lesions 
occur.     In  a  somewhat  extended  article*  on  these  pathologic  lesions, 

•Colton;  The  Patholc^y  of  Frarturo  of  the  Lower  Extremity  of  the  Radius, 
Ann.  Surg.,  AuRust,  llion. 

Codmaa.  in  IflW),  collected  and  analyzed  lliet-raysof  140  eases  of  wrist  fracture 
(Boston  Med-  and  Hur«.  Jour..  1900,  cxliii,  pp.  30.i  and  318), 

Morton  (I.anept,  Marrli  16,  11)07)  analyzed  170  cases  studied  radiograph ically. 

The  results  of  these  studies  do  not  differ  essentially  from  those  of  the  writer. 
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based  upon  specimens  as  well  as  x-rays,  the  writer  employed  the  follow- 
ing classification,  which  is  |>erhaps  as  serviceable  as  any. 

I.  Simple  Transrerse  Fraclure.^A  fracture  across  the  full  width  of 
the  bone,  most  often  within  an  inch,  or  an  inch  and  a  quarter,  above  the 
joint  surface.     Not  infrequently  the  fracture  lies  not  over  54  of  an  inch 


Stinwt  difiplaccment    alighdy   /a 


from  the  joint  surface.  There  may  be  impaction  with  this  form  or 
there  may  not.  The  transverse  character  of  the  fracture  is,  moreover, 
no  argument  against  the  presence  of  extreme  backward  displacement 
or  extreme  backward  rotation.  The  transverse  line  seems  to  argue 
little  as  to  the  direction  from  which  the  fall  is  received,  but  the  cases  in 


if 


which  there  was  fracture  by  "  arrachement "  {including  the  cases  of 
"automobile  fracture")  seem  to  belong  in  this  transverse  class,  practi- 
cally without  excreption. 

II.  Comminuted  Transverse  Fracture. — This  fracture  differs  only  in 
its  comminution  from  the  form  just  <lescribed.     There  is  not  necessarily 
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any  separation  of  the  different  pieces.  This  sort  of  comminution  seems 
to  be  frequent,  and  often  not  detected;  not  uncommonly  it  may  be  made 
out  in  the  i-ray,  but  it  is  probably  present  in  many  cases  where  it  does 
not  appear  even  in  the  skiagraph.  Certainly  in  a  very  large  proportion  of 
the  transverse  fractures  studied  as  speci- 
mens comminution  is  recorded.     Accord- 


^  Fig.     519,  —  Epiphjeeal    . 


ing  to  the  figures  of  Bennett,  Power,  Hutchinson,  and  the  writer,  such 
comminution  seems  to  be  present  in  well  over  half  of  the  museum 


FiK.  521.— Epii)hji 


Specimens.  Not  all  of  these  represent  unusually  severe  trauma.  The 
failure  of  tlie  fragments  to  separate  to  any  great  extent  explains  the 
reason  why  these  splits  are  not  consistently  demonstrated  by  the  i-ray. 
Fortunately,  the  presence  of  such  comminution  seems  to  be  of  compara- 
tively slight  importance  unless  the  fragments  are  separated.  The  line 
of  comminution  shows  no  exact  constancy,  but  it  is  rather  apt  to  start 
from  the  ulnar  facet,  running  along  closer  to  the  back  than  the  front, 
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and  breaking  out  posteriorly  either  into  the  groove  for  the  common 
extensors  or  the  groove  for  the  radial  extensors.  Here  and  there  is  a 
case  in  which  a  line  branches  off  from  this  line  and  runs  forward  toward 
about  the  mi<ldle  of  the  front  of  the  bone.     Cases  where  the  line  of 


Tig,  623,— a:- 

sphtting  is  direetly  anteroposterior  are  decidedly  infrequent.     In  a  few 
cases  the  splitting  is  in  on  entirely  atypical  and  irregular  hnes. 

III.  Separation  of  the  Radial  Epipkyitis. — The  lesion  is  most  common 
between  twelve  and  eighteen  years,  but  pnre  separation  of  the  epiphyses 
is  more  apt  to  occur  in  younger 
children;  in  older  ones  the  sep- 
aration follows  the  epiphyseal 
line    anteriorly,    while    poster- 


M 


iorly  the  fracture  runs  upward,  splitting  away  a  bit  of  the  shaft  adherent 
to  the  epiph\-sis.  There  has  been  a  rather  large  opportunitj'  to  study 
these  lesions,  postiriorteni  and  in  compound  fractures,  for  this  condi- 
tion seems  often  to  be  a  product  of  very  severe  trauma;   it  is  often 
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foun<l  in  children  dead  from  severe  falls,  and  the  proportion  of  com- 
pound injuries  is  far  greater  than  with  other  wrist  lesions. 

Bruns  (Arch.  f.  klin.  Chir.,  1881,  xxvii,  p.  240)  has  recorded  a  series 
of  these  lesions;  and  Poland's  book,*  as  usual,  includes  all  known  cases 
in  admirable  detail. 

The  lesions  resemble  those  of  Coiles'  fracture,  save  for  the  less  extreme 
displacement  of  the  ulna  and  the  different  relations  of  the  periosteum. 
The  periosteum  is  torn  anteriorly,  but  is  stripped  up  posteriorly  as 
a  sheet.  The  displacement  of  the  epiphysis  is  backward,  with  a  back- 
ward rotation.  Forward  displacement  does  rarely 
occur,  whereas  marked  displacement  toward  the 
radial  aide  does  not  seem  to  be  recorded  in  the  epi- 
physeal separations. 

Here  and  there  the  radial  epiphysis  is  split. 
Apparently  antero-posterior  splitting  is  somewhat 
more  frequent  here  than  in  Coiles'  fracture  proper. 
Rarely  is  there  separation  to  any  extent  at  the 
spht. 

Very  commonly  the  whole  epiphysis  is  barely 
more  than  started  from  its  place — hardly  dis- 
placed. 

In  these  epiphyseal  separations  we  have  no 
problem  of  crushed,  "pulped,"  bone  to  consider; 
all  anatomic  parts  remain  intact — divided,  per- 
haps, but  intact  as  to  total  mass. 

There  is  a  problem  as  to  results,  for  at  this 
point  interference  with  growth  from  epiphyseal 
lesion  is  not  very  rare.  Goyrand,  Hutchinson, 
Holmes,  Poncet,  and  Bruns  all  reported  such 
cases  in  their  time,  and  E.  Wyllys  Andrews  {Ann. 
Surg.,  1902,  XXXV,  p.  663)  reports  a  more  modern 

The  pos.'^ibility  of  such  result  is  an  argument 
Fn.  S27.— Same  caw.  for  accurate  operative  reduction.  Such  reduction 
*"'*■  from  thf *!de,  ''"*'  the  writer  has  twice  carried  out;  it  is  easy  and 
satisfactory. 

IV.  Fracture  Oblique  Upward  and  Backward.— This  is  what  we  have 
in  the  past  supposed  to  be  the  typical  form  of  Coiles'  fracture.  If  we 
regard  very  slight  grades  of  obliquity,  it  probably  is  typical,  but  sharp 
obliquity  occurs  less  often  than  the  approximately  transverse  line. 

The  reason  why  a  very  considerable  obliquity  was  always  predicated 
of  this  fracture  until  lately  is  the  same  reason  underlying  the  dogma 
of  constant  impaction,  viz.,  Ijecause  conclusions  were  drawn  from 
examination  of  old  specimens,  long  consolidated,  in  which  the  new  bone 
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formed  in  the  triangle  Isetween  shaft,  lower  fragment,  and  periosteum 
was  reekoned  as  part  of  the  lower  fragment.     (See  Figs.  534,  .529.) 

There  is  no  rule,  of  course,  as  to  the  angle  of 
obliquity.  Any  slope  beyond  25  or  30  degrees  is, 
however,  extremely  exceptional.  J  / 

These  eases  show  comminution  in  just  the  same  /^J 

way  and  tending  toward  the  same  lines  as  in  the  \>/ 

transverse  fractures. 

V.  Oblique  Vpirard  and  Forward.— The  number  ,,uiiy  ^""„|';^,,T '  ooii 
of  good  specimens  or  complete  records  of  this  form  l'SSS'!,"™,ilil^i."rfeI 
of  fracture  are  too  few  on  which  to  form  a  eon-  ;;l|X"'J?uii.Ir'^'i"ili 
elusion.  Smith*  first  callal  attention  to  it,  and  «Hni  i- u-n^. 
Roliertst  has  written  a  wonderfully  complete  mono-  irum  is  t"ri|.j«i'^p'^r 
graph  on  the  fracture  with  forward  displacement.  '!ltn""iu;irr"it"X'l  lllr 
collecting  24  cases  anil  31  si«?cimens  that  may  he  'f,'ui'fnn"bu!rk"in'iiiT- 
so  classed,  rnfortunately,  the  records  of  many  of  ^Hh" !*!l!b^J''lbi o"!-' 
these  instances  are  incomplete.  l!h!'^''uiM-''*^*fIm''i'w 

It  may  be  said  that  obliriuity  upward  and  for-     imd  imimriiou    n  i- 
ward  does  not  necessarily  imply  displacement  for-     many  muwum  Mi«i- 
ward,  nor  does  it  even  necessarily  mean  violence     ,^l™it.rr?nr.  """ 
applied  to  the  back  of  the  hand,  though  such  violence 
may  often  be  tlie  cause  and  such  displacement  may  often  occur  in 
these  cases.     Displacement  backu-ard  mav,  however,  occur  with   the 


KiK.     raa.  -Fru. 


an  Frrtdures  in  tlif  Vioinitv  of  Joints,  oU-.,  iiiil 
■a  and  Ilbni'luml.  anil  in  1S.^>().  pniif  UVl  ff.     SU 

U\f  miilinf!  cit  lliir'  iilnmst  fort»jll<-ii  work?  Notliiii 
dime  in  this  Imiiich  ot  siirjicry  siiic('. 

lini!.  I'!ilhiili)gical.  ami  ^;^l>l■rinn■nl;^l  Stu:ly  of  Fracliir 
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/oruwrrf  obliquity.  Forward  displacement  from  overzealous  reduction 
is  usually  prevented  by  untom  periosteum,  etc.  it  occurred,  however, 
I  am  sure,  in  the  case  shown  in  Fig.  537. 

VI.  Fracture  Oblique   Upward  and  (hdward. — These  fractures  are 


rather  common.  It  does  not  necessarily  follow,  from  the  marked  out- 
ward displacement  of  the  hand,  that  there  is  any  corresponding  obliquity 
in  the  fracture  line.     Where  there  is  such  obliquity  we  may  have — 

It      '^^^^ 

~     Fia..    S35, — Colieo'    frac-  I\((.  ,')3fl.— FrMturo    wilh    displacement  up    and  lorward, 

(i^' arrI,ws).'"*(dKh'''w'ilh        (S"erR'."w.sSj't"3  plate).  '      ""     "P  "=■""'" 
very  liHle  J  Laplace  meut. 

(A)  Fracture  upward  and  outward  through  the  whole  width  of  the 
bone  (common). 

(B)  Fracture  transverse  toward  the  inner  side,  but  tending  up  and 
outward  externally  (rather  common). 

(C)  Oblique  fracture  penetrating  the  joint  (rare). 

of  tlic  Lower  End  of  the  Itadiiis.  with  Displacement  of  the  Carpal  Fragment  Toward 
the  Flexor  or  .ViuiTior  Surface  of  the  Wriat,  1897. 

Bennett  (Dublin  Jour.  Med,  Sd„   1902,  cxiii,  241-'244)  treats  of   this  among 
e  fraeliircs.     I  suspci'l  il  is  not  so  verj-  rare,  but   how  many  caaes  owe 
■  *     '  ■  ' '■'--   iahard  to  say. 


isplaceinent  to  original  t: 


i,  Iiow  many  to  repositio 
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In  connection  with  all  these  subclasses  well-marked  rnUUion  ii|)ward 
and  outward  is  more  constant  and  characteristic  than  displacement  out- 


F\g.   538— Frnfdin-,    i,l>lii,<ir    iij,   ami   ti.i-  Vim  Mft. 

wnnl.  jii.1  ahiA-c  thi'  c|>ii.l..v.i'ul    liii.'.      Dis-        .iir  of  7rnulii 


ward  in  totu.  It  is  the  rotation,  nut  the  outward  displarenient,  that  gives 
the  characteristii-  uliduction  of  the  hand  ofti'n  seen  clinically.  (Jreat 
displacement  outivard  is  necessarily  limited  h\'  the  ulnar  ligaments, 
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which  are  not  often  entirely,  though  often  extensively,  torn.     There  is 
no   rotation    (corresponding   to    the 
[        ^       J  '       supination    which    makes    backvard 

1        displacement  possible  without  much 
/        tearing    of    these    ligaments)    that 


can  permit  outward  displacement   witliout  extensive   ligament   rup- 
ture. 

VII.  Fracture   Luxa-     ^^^^^^^^^H  \  , 

tion  of   the   Radial   Sty-     ^^^^^^^^^^ 
hid. — This  is  not  a  very 
uncommon   accident ;    it 


s  the  result  of  a  fall  on  the  jmhn  with  sharp  abduction 


of  the  hand.     Not  infrequently  it  is  associated  ivith   fracture  of  the 
carpal  scaphoid.     This  fracture  shows  the  same  rupture  of  the  liga- 


^ 


Fig.  SSO— Oimrar. 


ments  as  occurs  in  Colics'   fracture,  and  the  same   displacement   of 
the  ulna,  though  of  less  degree. 
As  a  rule,  there  is  no  impaction. 

The  lesion  very  much  resembles  in  appearance  the  "abduction 
Colles."    As  a  rule,  displacement  of  the  hand  is  less.    There  is  less 
abduction  of  the  hand,  and  little  if  any  shortening. 
The  clinical  diagnosis  depends  upon  localised  ten- 
derness and  upon  the  determination  of  a  difference 
in  level  between  the  radial  and  ulnar  styloids,  with 
mobility  of  a  fragment  which  includes  the  radial 
Unless  this  mobility  can  clearly  be  made 
uncertain    without    the   a;-ray. 
There  is  not  apt  to  be  much 
displacement  forward  or  back- 
ward.    There   is  usually  dis- 
placement   upward,    not    ob- 
viously   connected    with   any 
pull  upward  by  the  supinator 
longus. 

VIII.  Fractures  Obiique 
Downward  and  Outward.— 
These  may  show  as  a  frac- 
ture running  obliquely  through 
the  whole  bone,  not  showing, 
except  for  this  peculiarity,  any 
difference  from  the  ordinary 
\  transverse  fracture,  or  they 
I  may  show  as  a  fracture  down- 
ward and  outward  into  the 
joint  surface,  splitting  off  a 
fragment  attached  to  the  ulna.  This  fracture  shows  nothing  clinically 
characteristic  except  the  absence  of  obvious  displacement  of  the  hand 
in  any  direction,  with  the  presence  of  mobility,  tenderness,  and  possibly 
crepitus.  This  is  a  very  rare  injury,  resulting  probably  in  nearly  all 
cases  from  direct  violence. 
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IX.  Cracks  of  the  Radivs  Xol  Penetrating  the  Widlk  of  the  Bone. — 
These  are  the  famous  "stellate  fractures,"  fractures  in  which  splits  in 
various  directions  run  from  the  articular  surface  for  a  varying  distance 
up  or  up  and  back.  So  far  as  we  know,  they  are  the  result  of  direct 
violence  by  crushing.     They  are  very  rare;   three  specimens  constitute 


the  total  of  tlie  evidence.  The  writer  lias  not  seen  such  a  fracture  shown 
in  the  i-ray:  it  would  only  exceptionally  show  if  present.  Such  a 
fracture  clinically  amounts  to  nothing,  comparatively  sjieakinR.  The 
only  importance  of  the  lesion  is  that,  owing  to  Dr.  Bigclow's  oli.servation 
of  one  of  these  cases  (he  being  then  a  widely  accepted  authority),  the 
diagnosis  came  to  be  u  popular  one, 
especially  in  Boston,  and,  even  at  the 
time  the  writer  wa.s  in  the  medical  school, 
^oses  of  "  stellate  fractures  "  at  the 


wrist  or  elsewhere  were  maile  in  all  sorts  of  cases,  not  one  in  twenty  of 
which  can  have  been  such  a  fracture.  As  a  matter  of  fact,  apart  from 
the  rarity  of  these  cases,  the  diagnn.sis  is  next  to  impossible,  and  the 
possibility  of  tlie  occurrence  of  such  fracture  has  undoubtedly  been  an 
excuse  for  neglecting  proi)er  examination  of  many  minor  cases  of  injury. 
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(a)  Transverse  Cracks. — ^These  are  far  more  common  than  the  vertical 
ones.  They  occur  from  falls,  and  represent  simply  an  incomplete  fonn 
of  the  ordinary  fracture.  Whether  they  involve  the  whole  thickness  of 
the  bone  we  cannot  always  tell;  cer- 
tainly they  often  seem  to,  judging 
by  tenderness,  and  sometimes  the 
a:-ray  shows  the  crack  in  the  cortical 


bone,  both  front  and  back.     They  show  no  displacement,  and  nothing 
more  than  a  sharply  localized  tenderness.     There  is  sometimes,  not 


always,  tenderness  to  pressure  exerted  in  the  direction  of  the  long  axis 
of  the  bone. 

X.  Green-slick  Fracture  of  Both  Bones. — Fracture  of  this  "green- 
stick"  variety  is  common  in  children.     It  usually  occurs  at  like  height 
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in  both  radius  and  ulna,  slightly  higher  than  the  ordinary  Colles' 
fracture. 

This  is  a  definite  type  of  fracture,  occurring  particularly  in  small 
children,  as  a  result  of  falls  upon  the 
hand.  The  fracture  itself  is  a  break 
across  both  radius  and  uhia  at  about  the 
same  height,  anywhere  in  the  lower  quarter 
of  the  bone. 


tt 


of  ruliiu  hud  b 


Clinically,  the  wrist  from  the  radial  side  looks  exactly  like  a  Colles' 
fracture  excepting  that  the  silver-fork  deformity  looks 
a  little  high.    On  palpation  we  find  readily  that  the 
ulnar    head   is   not   displaced   in    relation   to   the 
radius,  and  that  there  is  a  curve  in  the  ulnar  shaft. 

This  fracture  is  to  be  reduced  Lke  any  green- 
stick  fracture,  but  here,  more  than  almost  anywhere 
else  in  the  body,  it  Is  important  to  break  away 
from  the  academic  teachings  as  to  reduction.  This 
fracture,  like  every  green-stick  fracture,  must  not 
be  completed  if  we  can  avoid  it,  but  the  bones 
must  be  pressed  back  to  their  former  position,  or 
even  a  little  over  corrected.  Any  bone  that  will 
fracture  in  this  fashion  is  soft  enough  so  that  we 
can  press  it  back  into  a  straight  line,  or  even  l>eyond 
a  straight  line,  and  so  interlock  the  torn  surfaces 
by  jamming  as  to  maintain  the  desired  position, 
withoiU  completing  the  fracture,  save  by  rare  acci-  with  iiir«i  fur™  gave 
dent,  and  in  any  event  without  tearing  across  the  out  over^pi'propcTuic 
periosteum.  Treated  in  this  way  these  fractures  ^,Lt^ne?en*uSF^"' 
have  no  displacement  and  are  far  different  from 
the  loose  fracture  produced  by  completing  the  break,  as  to  both  treat- 
ment and  prognosis. 
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XI.  Lesions  of  the  Ulna. — Fracture  of  the  shaft  of  the  ulna  in  con- 
nection with  Colles'  fracture  is  unusual.*  It  is  apt  to  occur  higlier  than 
the  fracture  of  the  radius,  but  there  may  l)e  a  lireaking  across  just  above 
the  ulnar  head.  The  displacement  is  in  the  direction  of  the  radial 
displacement. 

When  the  ulna  gives  way,  there  is  little  or  no  damage  to  the  radio- 
ulnar ligaments. 

XII.  Fracture  of  the  Ulnar  Styloid. — This  is  the  commonest  of  the 
fractures  complicating  the  radial  lesions.  It  has  been  long  recognized 
as  occurring,  but  its  frequency  was  unsuspected  until  proved  by  the 
skiagraph.  Percentages  vary  greatly.  The  writer  found  it  in  18  out 
of  45  unsplected  cases  in  which  the  skiagraph  wa.s  examined  for  the 
purpose.     Other  scries  run  much  higher  percentages — up  to  nearly  half 


the  cases  of  (.'oUes'  fracture.  The  fracture  is  usually  near  the  base, 
ami  is  ajit  to  bo  nearly  transverse.  The  displacement  is  downward  and 
outward,  and  may  be  considerable  in  extent.  The  separation  is  prob- 
alily  due  to  the  traction  of  the  lateral  ligament  and  not  from  direct 
violence  or  from  pull  on  the  triangular  fibrocartilage.  Union  is  usually 
by  ligament  only. 

The  only  imiwrtance  of  this  dislocation  lies  in  the  fact,  pointed  out 

*  The  wrilcr  cannot  ftRrpo  witli  Keck,  who  eonHiilerH  fracture  of  the  ulnii  at  or 
nenr  iIh  licad  u  t'oiiiiiion  compliciLtion  of  the  ruiluil  lesion.  Kxce|>t  for  l)e<k'  |  I  tea 
thorc  ure  only  five  iipccimrn!!  or  plates  known  to  the  writer  mIiowimk  tl  i  mi  i  o 
The  UHMiniptioi)  Ihut  nueh  legion  i>>  the  rauM'  of  lo»»  of  proiiution  and  )  t  on  is 
ine«n<'liiisivi>,  etinKiileriiiiE  thi'  free[uenc.v  ()f  eoiiiiiiiimtioii  of  ihe  rtiilin»  I  ri  icl  ll  e 
facet  wilh  which  llie  iilnii  iirlieulaleii. 

Seiwrntion  of  the  ulnar  f;ii7>Av«i>  ia  well  rei'ORnizeii  as  a  conipli    to      f  tl  e 
fracture  or  of  the  separation  of  tlie  railiiil  epiphysis. 
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by  Moore,*  that  the  broken  tip  left  behind  may  become  entangled  with 
the  ligaments,  so  as  to  complicate  reduction.  The  fracture  per  se  cannot 
usually  be  diagnosed  except  by  the  ar-ray,  and,  so  far  as  results  are 
concerned,  the  writer  has  never  been  able  to  convince  himself  that  this 
lesion  made  the  slightest  difference. 

XIII.  Fracture  of  the  Ulnar  StyMd  {Alone). — The  ulnar  styloid  may 
be  broken  without  other  lesions  of  bone.  This  lesion  apparently  results 
purely  from  abduction  strain.  Clinically,  it  occurs  from  fails  on  the 
ulnar  edge  of  the  hand.  I  have  seen  two  cases.  The  lesion  is  of  little 
importance  clinically.  The  course  of  repair  differs  in  no  appreciable 
way  from  that  of  simple  "sprain " 

J    of  the  wrist.     (See  Fig.  569.) 
Lesions   of   Ligaments.— The 
internal     lateral     ligament,     at- 
tached   to     the    ulnar     styloid, 
may   be   torn   away.     The   an- 

Fig.  565.— Fmctun-  of   thir  to-Viii-:   frnidire   of  Fig-  .WB.— r„miiuiiult.l  t'oiW  frar- 

ulu  iwnr  rhe  kiint;  murh  nu.'.hinR  of  bnne  in  the  lure.     Fraoure  r>F  iilim  arrm^  above  the 

nuliun:   nuirk«l    oulwunl  snri  uiiwortl  rli.plai-einenl  b«sd;    iniich  ili'i.luceineiit    li-ray  brfwre 

uid    mration;    rrogincnrs  freely    movahle:   ddayeil  redurtinn). 

tenor  radio>ulnar  ligaments,  as  well  as  the  posterior,  are  frequently 
more  or  less  torn.  That  this  is  so  is  clinically  obvious  from  the  fre- 
quency of  associated  forwanl  displacement  of  the  ulna. 

The  triangular  fibrocartilage  which  runs  from  the  base  of  the  ulnar 
styloid  to  the  edge  of  the  radial  articulating  surface  may  be  variously 
torn.  This  seems,  from  the  dissections,  to  be  a  common  lesion,  and 
must  necessarily  occur  if  there  is  extreme  ulnar  displacement.  Nothing 
more  is  known  of  its  importance  than  that  these  cases  with  extreme 
ulnar  displacement  are  apt  to  show  some  weakening  in  this  region  after 
bony  union  of  the  radius. 

•  Moori',  of  liochfster,  N.  Y.,  N.  Y.  Med.  Reconi,  1880,  xlii,  p.  305. 
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fis.  SST.— Colin'  frulurc.  with   fracture  'Fli.   688.— SepacBtion  of  the  nuliiU  «>ipb- 


of  the  nltmr  thaft.    CoHm'   frmlure   iwli 
the  ulnsr  fraotu ■-■■ 


Fii.   688.— SepacBtion  of  the  nuliiJ  «>iph 
(nduoed):   traciure  of   Ihe  Bb>ft  of   tb 


■  faJI  on  the  hBiid.  wi(Auu(  Collea'  frac- 
but   with   a  lirokRn   HSphuiil    (nuthor'a 


(view  from  the  aide). 
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Lesions  of  Periosteum. — The  stripping  up  of  the  periosteum,  especially 
on  the  posterior  surface,  occurs  in  Colles'  fracture,  as  it  does  in  epiphyseal 
separation,  though  probably  less  constantly  and  to  a  less  extent  (Fig. 
571). 


Fig.  a71.—Frsctura  nith  bKkwKnl  diBplaci 
baekwurd  rotation.  Shows  the  stripping  up  of  ( 
periosteum  posteriorly  (after  WcsCbrook's  plate 


June  27.  Ifl07.  with  Dr.  O'SbM., 
hoiuie  Burinon  at  the  City  HospitiJ 
IralrnvD  from  slieteh  made  at  the 


Injuries  to  Vessels. — These  are  rare,  and  the  classic  specimen  of 
which  the  plate  is  here  given  seems  to  be  almost  unique.     (See  Fig.  497.) 


Injuries  to  Nerves. — Injuries  to  nerves  are   uncommon,  and  are 
limited,  substantially,  to  stretching  of  the  ulnar  nerve  over  the  head  of 
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the  ulna,  which,  in  fact,  rarely  occurs,  and  seems  not  to  be  of  importance 
when  it  does  occur.  Once  I  have  seen  actual  tearing  of  the  ulnar  nerve 
in  compound  Colles'  fracture  (Fig.  572). 

Compound  Fr«dMrf«.^<;om pound  Colles'  fractures  are  rare,  strictly 
speaking.  That  is,  there  is  rarely  any  outward  communication  with 
the  fracture  itself. 

Not  uncommonly  there  is  some  tearing  of  the  skin  where  the  displaced 
ulna  strikes,  and  now  and  then  the  ulnar  head  is  thrust  into  this  rent, 
making  an  indirect  communication  with  the  radial  fracture. 

I  have  seen  perhaps  half  a  dozen  such;  all  were  cleaned  out  thor- 
oughly and  did  well,  except  the  one  shown  in  Fig.  674. 

Here  and   there  we   meet   with   cases 

Lin   which    there    is    extensive   tearing   of 
soft   parts  communicating  with  the  frac- 
ture,  in   which   the  prognosis   is    mainly 
dependent  on  repair  of  nerve  and  tendon, 
and  the  Iwne  lesion,  so  long  as  it  remains 
aseptic,  is  of  secondary  importance, 
in  other  cases^i  recall  two — the  ra- 
di'us  came  through.     In  one  the  projecting 
end  of  the  railial  shaft  (it  came  through 
alongside  the  flexor  tendons  to  the  thumb 
side)  was  ground  full  of  cinders,  and  part 
of  the  surface  had  to  be  removed  with 
rongeurs    to   get   a   clean    wound.     This 
case  healed  by  first  intention  with  a  fair 
result. 
Impaction. — The  frequency  of   impac- 
tion in  these  fractures  has  been,  and  must 
remain,  &  matter  of  estimate.     The  skia- 
graph does  not  help  us,  and  clinically  it 
iriiroin!    with   I'nniminuiion  an'i     IS  Very  hard  to  Say,  cvcu  after  reduction, 
running  mwar.l!"™'  '""'"™  ''"'     whether  a  fracture  was  really   impacted, 
or  whether  the  muscles  simply  held  the 
Ijroken  bone-ends  entangled  by  their  rough  surfaces. 

An  impaction  firm  enough  to  offer  great  resistance  to  reduction  is 
not  common.  On  the  other  hand,  fractures  so  loose  a-s  to  permit  of 
obtaining  crepitus  without  anesthesia,  without  the  use  of  much  force, 
are  verj'  unusual  indeed. 

This  resum^  covers  the  lesions  actually  occurring  in  radius  fractures 
at  the  wrist  which  are  of  any  consequence.  Apart  from  the  alleged 
constancy  of  impaction,  there  is  but  one  other  common  assumption  as 
to  the  pathology  which  is  wrong  and  which  should  be  corrected;  this 
is  in  regard  to  heinorrliage  into,  and  adhesions  of,  the  tendon-.'sheaths. 
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It  would  he  unwise  to  deny  that  there  may  be  hemorrhage  into  the 
sheaths,  but  so  far  as  the  records  of  exact  observations  go,  hemorrhage 
is  far  more  constant  oul^de  the  sheaths,  and  we  have  no  right  to  assume 
that  the  common  swelHng  (see  Fig.  579)  about  or  even  into  the  sheaths 
represents  hemorrhage. 

As  to  adhesions  as  a  primary 
cause  of  stiffness  and  loss  of  motion, 
we  have  not  a  shadow  of  evidence. 
Personally,  I  believe  such  adhesions 
to  be  eliniealiy  negligible  if  they  do 
exist,  and  I  believe  that  the  loss  of 
motion  here,  as  with  most  other  frac- 
tures, is  due  to  a  shortening  of  mus- 
cles from  fixation  and  disuse  (plus  the 
trauma),and  to  a  shortening  of  fibrous 
structures  about  the  joints,  usually 
of  later  origin. 

The  theory  of  tendon-sheath  ad- 
hesions Hes  at  the  bottom  of  much 
of  the  advocacy  of  forcible  brealcing 
up  and  forced  passive  motion,  which 
has  done  so  much  harm. 

Symptoms. — The  typical  Colles' 
fracture  causes  only  partini  dis- 
ability of  the  wrist  and  hand.* 

There  is  ilisplaceincnt  of  the  hand 

baclcward.  ^"'-  ■^i^-,^i1,".ht  '.'^  noYcomiou™!!"''" 

There  is  a  fullness  in  the  front 
of  the  wrist  over  the  radius,  and  a  fullness  slightly  lower  down,  on 
the  back  of  the  hand — the  first  produceil  by  loss  of  the  radial  arch 
and  by  the  pushing  forward  of  tendons,  etc.,  by  the  tower  end  of  the 
upper  fragment ,  the  latter  produced  mainly  by  the  prominence  of  the 
lower  fragment  itself,  partly  by  blood  and  serous  effusion  in  the  soft 
tissues,  or  serum  in  the  slicaths  of  the  extensor 
tendons.     (See  Fig.  579.) 

There  is  a  loss  of  the  normal  i»roniinence  of 
Fi   5-e— 111    rnmo'     ^^^  ulnar  head  on  the  back  of  the  wrist,  with  a 
tSf  -ci-iaiifj   MiKer-fn.k       coFrespouding  fullness  on  the  front  of  the  wrist, 
a  prominence  caused  by  the  displacement  of  the 
ulnar  head  forward  to  a  position  near  the  pisiform  bone.     This  dis- 
placement is  almost  absolutely  diagnostic  of  (?oIles'  fracture. 
The  hand  is  usually  held  in  partial  flexion. 

Seen  from  either  side,  the  typical  "silver-fork  deformity"  is  easily 
3  frarlurp  if  the  hand  can 
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recognized.  This  silver-fork  deformity  may  rarely  be  counterfeited 
by  swelling  not  due  to  fracture,  but  is  almost  pathognomonic  of  CoUes' 
fracture  (Fig.  576). 

On  closer  examination  we  ISnd  a  change  in  the  relation  of  the  styloid 
processes.  The  tip  of  the  radius,  instead  of  being  lower  than  the  ulnar 
tip,  is  at  the  same  level,  or  even  higher  up.  On  feeling  along  the  front 
of  the  radius  the  normal  arch  is  found  to  be  flattened  out,  and  some- 
times the  lower  end  of  the  upper  fragment  can  be  felt.  On  feeling  down 
the  posterior  surface  of  the  bone  it  is  usually  possible  to  make  out  a 
ridge,  which  is  the  projecting  edge  of  the  lower  fragment.  A  similar 
ridge  is  often  to  be  felt  on  the  outer  siuiace  (Figs.  577,  578). 

Motion  is  relatively  little  interfered  with,  but  the  range  of  extension 
of  the  wrist  is  better  than  that  of  flexion.  There  is  usually  some 
tendency  to  abduction  of  the  hand,  as  well  as  to  backward  displacement. 


Back 


Fron 


f 


Fig.  577. — Backward  ro- 
tation (diagram).  The  dotted 
line  shows  the  normal  slope  of 
the  joint  surface. 


Fig.  578. — Outward  ro- 
tation from  the  front.  The 
dotted  line  shows  the  normal 
outline. 


Fig.  579.— Site  of  the 
rather  common  effusion  seen 
in  Colles'  fracture  into  the 
tendon-sheath  of  the  thumb 
muscles  and  the  common  ex- 
tensor sheath. 


At  times  this  is  so  pronounced  as  to  give  an  entirely  different  clinical 
picture  from  the  classic  one.  An  outward  displacement  of  the  hand 
without  silver-fork  deformity  may  be  present,  with  well-marked  prom- 
inence of  the  ulna  to  the  inner  sidey  as  well  as  forward.  These  are  the 
cases  of  so-called  **  abduction  Colles."  In  neither  this  nor  in  the  classic 
type  is  any  crepitus  to  be  made  out,  as  a  rule. 

The  foregoing  describes  the  typical  clinical  picture  of  well-pronounced 
cases.  The  amount  of  displacement  and  the  amount  of  bone  destruction 
vary  a  good  deal;  we  have  cases  varying  through  all  degrees,  from  such 
as  those  described  down  to  those  in  which  a  slight  lameness  of  the  wrist 
and  slight  swelling  are  accompanied  with  nothing  more  diagnostic  than 
a  line  of  tenderness  running  around  the  shaft  of  the  bone. 

These  minor  cases  may  not  even  show  any  abnormal  position  of 
the  ulna.     In  such  cases  as  this  absolute  diagnosis  is  not  always  easy. 
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Id  cases  where  there  is  any  considerable  displacement  there  ought  to 
be  no  question  as  to  the  diagnosis. 

The  type  of  lesion  of  importance  that  is  most  often  overlooked  is 
the  fracture  in  which  the  total  displacement  is  not  very  great,  though 
the  rotation  of  the  lower  fragment  backward  may  be  very  marked  (Fig. 
577).  These  cases,  if  seen  when  there  is  swelling  present,  show  very  little 
deformity;  they  show  little  change  in  the  level  of  the  styloids,  and  they 
may  not  show  the  characteristic  ridges  on  the  back  and  outer  side.  They 
do  show  localized  tenderness,  and  they  show  a  flattening  of  the  radial 
arch  and  a  dislocation  forward  of  the  ulna,  which  should  be  sufficient 
for  diagnosis. 

The  question  of  the  use  of  the  i-ray  in  Colles'  fracture  deserves  a 
word  of  notice.  Save  for  cases 
apparently  atypical  there  should 
be  no  necessity  of  waiting  for  an 
x-ray  before  reduction  of  the  frac- 
ture. With  moderate  experience 
and  skill  a  very  fair  estimate  of 
the  displacement  and  position 
may  be  arrived  at*^an  estimate 
quite  good  enough  to  guide  our 
efforts  at  reduction,  particularly 
because  reduction  is  carried  on 
in  pretty  much  the  same  way 
regardless  of  exact  details.  The 
question  whether  or  not  there  is 
comminution  of  the  lower  frag- 
ment, for  instance,  may,  in  a 
degree,  affect  prognosis,  but  will 
hardly  change  the  procedure  of 
treatment.  So,  also,  the  ques- 
tion whether  or  not  there  is  a 
fracture  of  the  ulnar  styloid  makes  no  difference  in  the  treatment  of 
the  case,  while  the  delay  of  a  day  or  two  waiting  for  a  skiagraph  not 
only  is  productive  of  discomfort  to  the  patient,  but  probably  also 
affects  the  result  unfavorably. 

It  is  the  writer's  rule  to  wait  for  an  i-ray  only  in  cases  where  the 
displacement  is  so  slight  as  to  raise  the  question  whether  any  profibxble 
reduction  could  be  carried  out. 

The  severer  cases  are  to  be  reduced  as  soon  as  seen. 

•  It  is  not  too  mucli  to  say  that  an  pxpert  examination  ia  worth  more  than  the 
x-ray  as  to  position,  iiiilesa  u-e  liave  two  iitfurs  taken.  Considerution  of  Figs.  515  and 
516  will  elucidate  this.  In  these  cases  the  ordinary  view  t«lls  us  practically  nothing 
as  to  displamment^t ruined  fingers  would  tell  the  whole  story. 

The  time  for  an  i-ray  in  such  cases  is  after  reduction,  to  teat  the  success  of 
reduction. 
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Treatment. — All  cases  should  be  treated  under  an  anesthetic  if 
possible.  Full  surgical  anesthesia  is  unnecessary.  Primary  ether*  is 
sufficient,  and  nitrous  oxid  is  a  perfectly  satisfactory  substitute.     All 


that  we  need  is  the  opportunity  of  a  half-minute  for  maniputatlon  with- 
out pain  to  the  patient  and  without  severe  muscular  contraction. 


Even  if  the  patient  is  willing  to  stand  the  pain,  his  muscular  resist- 
ance and  the  effort  of  the  operator  to  avoid  inflicting  pain  unnecessarily 

•  Thul  is,  rtlicriziition  proiiiifwl  by  rapid  full  rcapirations  to  a  stage  of  anes* 
thwia  willi  suinc  ri'litxiilioii  of  niiiacles.  In  such  ;inesthesi:L  i^nHcinusnno  may 
not  be  lost  lit  ;i11;  s<'nsiilion  of  pain  is.  Iiowei'er,  abolislii-il  for  a  lonR  enough  time  to 
permit  r<->iiirtion. 
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almost  always  result  in  inforior  work.     Anesthesia  is,  therefore,  almost 
essential. 

Before  reduction  we  must  get  a  clear  notion  of  the  following  points: 


(o)  The  aniDiiiit  of  total  hackwiin]  ilixfilna'iiiitnl  of  the  hnvcr  fraRnu'rit. 
(b)  The  aiTKiimt  nf  rtilnlinii  of  the  fragment,  (el  Tlw  amount  of  out- 
ward  flisplaoement   or  rotation,     (f/)  The  presence  of  such  thickening 
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or  broadening  as  Tvould  surest  comminution,  (e)  The  extent  of  dis- 
placement of  the  ulna  and  the  probability— or  the  reverse — of  an  en- 
tailing of  the  stump  of  the  ulnar  styloid  in  the  ligaments. 


Then  we  may  proceed  with  the  reduction. 

An  assistant  gives  countertraction  at  the  elbow  or  axilla.     The 


surgeon  maj'  use  any  of  the  grips  illustrated  in  Figs.  583-588.  The 
choice  depends  somewhat  upon  the  amount  of  swelling  present  and  the 
ease  with  which  the  fragment  can  be  clasped,  somewhat   upon   the 
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size  of  the  patient's  hand  in  proportion  to  the  surgeon's.  More  than 
all  it  depends  upon  the  habit  and  convenience  of  the  surgeon.  The 
writer's  usual  routine  is  as  follows: 

(1)  Grip  1  is  used,  with  strong  traction  to  start  the  loosening  of  the 
fragments. 

(2)  Then  grip  3,  until  any  impaction  present  is  entirely  loosened. 

(3)  Then  grip  6  b  assumed,  and  circumduction  of  the  hand  in  both 
directions  is  carried  out  (Fig.  588),  in  order  to  untangle  the  possibly 
entangled  ulna,*  then  the  hand  is  brought  over  into  sharp  fiexion,  with 
a  shove  on  the  back  (grip  2),  and,  finally,  the  displacement  as  a  whole 


having  been  reduced  by  these  means,  the 
hand  is  sharply  flexed  in  order  to  make 
t^ure  that  the  backward  roUtlion  has  been 
overcome. 
If  these  mancDUvers  have  been  carried  out  properly,  there  should  be 
little  tendency  to  any  recurrence  of  deformity. 

Other  grips  shown  give  more  pinver  in  reduction  when  this  is  needed. 
The  position  shouUI  be  verified  by  a  careful  reexamination  of  all 
landmarks.     It  happens  not  infrequently  that  some  outward  displace- 
ment is  first  recognized  at  this  examination:  this  must  be  corrected  by 
traction,  adduction,  and  direct  pressure. 

All  this  seems  like  a  complicated  procedure,  and  does,  in  fact, 
require  some  experience  in  the  various  grips  and  manipulations,  but  in 
actual  practice  it  takes  a  verj'  short  time  indeetl. 

•  After  Moore's  prescription,  N.  Y.  Med.  Rcc,  1880,  xvii,  p.  305. 
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As  soon  as  the  fracture  is  properly  replaced  anesthesia  can  l>e  stopped. 
The  wTist  is  held  by  the  operator  until  the  patient  recovers  full 
consciousness,  which,  with  proper  primary  ether  anesthesia,  should  not 
be  over  two  or  three  minutes,  and  then  the  application  of  splints  is 
carried  out,  with  the  patient  again  conscious  and  suffering  very  little 
pain. 

A  number  of  forms  of  splint  have  been  used,  but,  in  fact,  the  form 
of  splint  is  relatively  unimportant  if  the  points  of  pressure  to  be  secured 
by  pads  are  properly  borne  in  mind.*  Pressure  made  on  the  fragments 
means,  of  course,  7wt  active  pressure^  but  simply  the  securing  of  the 
fracture  against  accidental  disturbance. 

The  points  to  be  so  used  for  pressure  are  as  follows: 
(a)  The  arch  of  the  radius,  opposite  the  lower  end  of  the   upper 

fragment  in  front;  (6)  the  lower  end  of 
the  ulna  in  front,  just  above  the  joint; 
(c)  the  back  of  the  hand;  pressure  on 
the  back  of  the  hand  is  equivalent  to 
pressure  on  the  lower  end  of  the  lower 
fragment,  to  which  the  hand  is  firmly 
attached  by  ligaments. 

There  are  also  points  of  pressure 
which  must  be  carefully  avoided,  viz., 
the  back  of  the  radius  at  or  above  the 
fracture,  the  back  of  the  ulna  at  any 
point,  and  the  thenar  eminence. 

In  order  to  avoid  pressure  on  these 
points,  and  in  order  to  give  support  to 
the  pads  ])y  which  we  obtain  pressure 
where  it  is  wanted,  both  anterior  and 
posterior  splints  are  needed.  Only  in 
fractures  without  displacement — or  sub- 
stantially without  displacement — is  it 
wise  to  sacrifice  support  and  to  depend 
simply  upon  the  strapping  or  upon  strapping  with  the  short  dorsal 
splint,  though  such  simple  splinting  has  often  been  advised. 

Rigid  splints  for  the  first  few  days  do  no  harm  and  may  avoid  re- 
displacement.     The  form  of  splints  used  by  the  writer  is  shown  in  the 


Fig.  589.— Pattern  of  siilint.x,  of 
light  .Mplint  wo<j<l,  a«  use<l  for  some 
yeans  by  the  writer. 


*  All  the  older  forms  of  splint,  from  N61aton  down,  which  depend  on  extreme 
adduction  of  the  hand  for  correction,  have  been  discarded.  Such  splints  insure 
discomfort,  and  often  entail  some  disability  from  stretching.  In  fact,  the  whole 
story  is  one  of  proper  rcductioii,  and  such  splinting  as  will  minimize  the  chance  of 
accidental  displacement.  Muscle  pull  is  ordinarily  unimi)ortant,  and  we  could  not 
work  against  it  effect ively  if  it  were  important.  In  case  there  is  much  bone-crush- 
ing, for  instance,  I  have  never  seen  a  case  where  attempts  to  hold  the  uncrushed 
portions  apart  were  in  the  least  degree  successful.     (See  Fig.  590.) 
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FiK.  r.90.  — Com- 
minution of  a  portion 
of  the  bono  to  pmall 
friiKments  loaves  a  gap 
(upper  tif(ure).  In 
such  rase  the  most 
skilful  reduction  and 
care  cannot  prevent 
approximation  of  frag- 
nionts;  the  best  ro.sult 
attainable  will  include 
a  closiriK  of  this  ^ap 
bv  rotation  backward 
()f  the  lower  frafcinent 
I  lower  fijcure). 


accompanying   illustrations.     The    majority    of    surgeons    today    use 
splints  of  something  the  same  general  tv-pe.* 

These  splints  are  padded  in  the  usual  way,  with  sheet-wadding 
strapped  in  place,  and  with  pads  cut  to  correspond  with  the  special 
areas  of  pressure.  The  l)est  material  for  these  pads 
is  the  loose  yellow  ''saddler's  felt,"  which  may  be 
cut  readily,  is  elastic,  and  holds  its  shape  nmch 
better  than  a  cotton  pad.  These  pads  are  l)est 
strapped  on  the  splint  with  the  sheet-wadding 
covering. 

Considerable  thicknesses  of  felt  can  be  used 
^vithout  discomfort  and  with  almost  no  risk  of 
trouble  from  pressure.  The  one  point  at  which 
the  danger  of  pressure  is  considerable  is  over  tlie 
spur  at  the  bases  of  the  second  and  third  meta- 
carpals, on  the  back  of  the  hand.  Sloughs  here 
are  very  easily  produced,  even  with  felt  padding, 
and  where  this  spur  is  prominent,  it  is  well  to  cut 
a  hole  in  the  sphnt.     (See  Fig.  592.) 

When  the  splints  are  applied,  they  must  be  fastened  in  place  by  ad- 
hesive plaster,  holding  them  in  their  relative  position,  and,  for  part 
of  the  circumference,  adhering  to  the  skin.     This  is  the  only  way  to 

prevent  rotation  and  slipping 


of  the  splints.  It  is  permis- 
si])le  to  shave  a  hairy  arm 
before  ap])lying  the  pla^ster, 
l)ut  not  permissible  to  apply 
a  sheet  of  cotton  under  it 
to  avoid  sticking.  Adhesion 
to  the  skin  is  exactly  what 
is  wanted.  These  adhesive 
straps  sliould  not  l)e  the 
means  use<l  to  produce  pres- 
sure by  the  pads.  This 
pressure  is  obtained  by  the 
succeeding  layers  of  band- 
age. After  the  plaster  straps 
are  put  on,  a  roller  of  sheet- 
wad<ling  is  wrap])e(l  around 
the  arm  (splint  included), 
and  then  tlu*  ])andage,  not  of  gauze.  Init  a  nuislin  roller  1  or  1}  2  inches 
wide,  is  to  be  applied  snugly  enough  to  ])roduce  whatever  pressure  is 

*  The  Levis  or  other  inoMefl  splints,  while  servici'able,  are  not  much  use.l  by 
those  expert  in  fraeture  work  heeause  of  the  diffieulty  of  fitting,!:  (exactly)  the  in- 
dividual ease. 

2:i 


^■y^-j^ 


Fig.  591. — .\pplication  of  jiads  (felt  or  cotton 
"8heet-wailding").  There  is  a  pad  uniler  the  arch  of 
the  radius,  one  under  the  lower  end  of  the  ulrui.  and  a 
paii  w^liich  lies  on  the  back  of  the  hand  or  may  oxtfrnl 
onto  the  back  .-lurface  of  the  lower  fragment. 
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desired.  Excess  of  local  pressure  is  indicated  by  persistent  local  pain; 
too  much  general  constriction  or  local  pressure  on  the  veins  is  indicated 
by  blueness  of  the  hand  and  by  swelling  of  the  veins  and  a  slowed  return 
of  the  circulation.* 

For  purposes  of  appearances  it  is  well  to  wet  the  roll  of  bandage 
before  applying  it.  This  makes  a  smoother  bandage  and  one  which 
soils  much  less  readily,  but  it  has  the  disadvantage  of  some  shrinking 
when  it  dries,  which  must  make  us  a  little  cautious  in  using  it. 

After  the  bandage  is  applied  the  hand  should  be  put  in  a  sHng  which 
supports  the  forearm  and  wrist,  but  not  the  hand.     The  hand  should 

be  in  a  position  of  semipronation.  The  sling  should 
be  so  arranged  that  the  wrist  is  as  high  as  the 
elbow  or  a  Uttle  higher.  The  bandage  must  be 
inspected  after  the  hand  is  slung  up  to  make  sure 
that  the  upper  edge,  whether  of  plaster  or  bandage, 
does  not  cut  into  the  arm  or  impede  circulation. 

This  is  the  usual  method  of  doing  up  such  a 
case  and  serves  in  nearly  all  instances. 

There  are  a  few  cases  of  simple  crack  of  the 
radius  or  of  simple  cross-break  with  little  or  no 
displacement  (like  some  of  the  "automobile"  frac- 
tures of  the  wrist),  which  do  not  need  so  much 
apparatus  and  which  may  perfectly  wisely  be  put 
up  with  a  single  splint.  A  short  dorsal  spUnt  may 
be  used — a  spUnt  no  wider  than  the  radius — and 
slightly  cut  out  to  avoid  pressure  on  the  head  of 
the  ulna,  or  an  anterior  splint  may  be  used,  of  the 
Bond,  Carr,  Nelson,  or  Bolles  type.  These  are 
excellent  rest  splints,  more  comfortable  than  the 
posterior  splint,  though  not  very  well  adapted  to 
accurate  fixation  of  fragments. 

Certain  good  surgeons,  notably  Moore,t  of 
Rochester,  Roberts,!  of  Philadelphia,  and  a  few 
others,  have  boldly  advocated  the  routine  treat- 
ment of  CoUes'  fracture  (after  proper  reduction)  with  a  simple  cir- 
cular band  of  adhesive  plaster  or  with  such  a  band  reinforced  with  a 
short  (3  inches  or  so)  dorsal  splint,  with  or  without  accessory  special 
pads. 

There  is  no  doubt  that  in  the  hands  of  a  thoroughly  competent 

*  This  is  tested  by  pressing  on  the  finger-nail  until  it  goes  white,  then  suddenly 
removing  the  pressure.  The  rapidity  of  return  of  the  pink  color  is  a  measure  of  the 
sufficiency  of  the  circulation.  Numbness  is  apt  to  be  from  poor  circulation;  nerve 
pressure  is  more  apt  to  show  itself  as  pain. 

t  Moore,  loc.  cit. 

X  Roberts,  in  his  Fracture  of  the  Lower  End  of  the  Radius,  etc.,  P.  Blakiston 
Son  &  Co.,  1S97,  p.  75  and  elsewhere. 


Fi«.  692.— The 
croasea  indicate  the 
point  of  projection  of 
the  bases  of  the  second 
and  third  metacarpals. 
We  must  have  no  pres- 
sure in  this  region, 
even  if  it  is  necessary 
to  cut  out  a  hole  in  the 


Eosterior  splint  (as  I 
ave  repeatedly  done) 
to  avoid  it.  If  we  are 
careless,  sloughs  are 
Uable  to  develop  at 
this  point  in  certain 
cases. 
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surgeon,  with  proper  cooperation  of  the  patient,  this  method  is  adequate, 
and  guards  against  overimmobilization.  But,  until  damage  suits 
become  less  popular  as  a  means  of  blackmail,  and  until  the  courts 
acquire  the  habit  of  closer  discrimination  as  to  contributory  negligence, 
I  am  not  ready  to  recommend  the  method. 

AFTER-TREATMENT 

These  fractures,  like  all  fractures  of  the  limbs,  should  be  inspected 
the  next  day.  In  the  absence  of  some  special  doubt  it  is  not  necessary 
to  remove  even  the  bandage,  but  in  these  wrist  fractures  we  should 
make  certain  regarding  the  following  points: 

(a)  Swelling  of  the  hand. 

(6)  Numbness  or  paresthesia  of  hand  or  fingers. 

(c)  Cyanosis. 

(d)  Amount  of  pain  (pain  in  reduced  fracture  should  not  ordinarily 
be  very  severe  after  a  few  hours). 

(e)  Complaint  of  general  discomfort  from  pressure. 

(/)  Complaint  of  localized  pain  at  or  near  any  point  of  special 
pressure. 

This  last  complaint  should  be  regarded  as  an  absolute  indication  for 
cutting  down  the  apparatus  immediately.  If  this  is  done,  the  danger 
of  sloughs  of  the  back  of  the  hand,  over  the  base  of  the  second  and 
third  metacarpal,  such  as  the  writer  has  seen  follow  neglect  of  such 
precaution,  will  be  entirely  avoided,  or,  at  worst,  minimized.  A  very 
considerable  pressure  may  be  borne  for  twelve  to  twenty-four  hours 
without  permanent  damage. 

So  far  as  the  presence  of  swelling  and  cyanosis  is  concerned,  it  is  a 
question  of  degree.  We  must  not  expect  in  any  fracture  to  be  able  to 
apply  efficient  apparatus  without  any  interference  with  the  circulation. 
In  these  wrist  fractures,  if  we  can  keep  them  sufficiently  free  from  swell- 
ing to  avoid  any  interference  with  finger  motion  or  any  considerable 
discomfort,  we  do  sufficiently  well. 

After  this  first  inspection  the  patient  should  begin,  if  he  has  not 
already  begun,  to  keep  the  fingers  Umber  by  passive  motion,  and  more 
particularly  by  persistent  active  motion  (not  use).  At  no  time  should 
we  allow  the  fingers  to  stiffen  in  the  least,  even  if  motion  is  slightly 
painful. 

The  splints  should  be  removed  entirely  for  inspection  after  three 
to  five  days  more.  In  cases  where  the  tendency  toward  recurrence 
is  very  slight,  we  may  omit  the  anterior  splint  after  four  to  six  days. 
The  same  pacls  are  reapplied,  but  they  are  made  thicker,  as  they  are 
now  held  with  straps  only  for  counterpressurc. 

The  majority  of  cases  may  wisely  be  put  on  the  single  splint  at  the 
third,  if  not  at  the  second,  dressing.     That  is  between  five  and  ten 
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Fig.  593. — Support ing  dressing; 
circular  bandaging  with  a<ihe.sive 
plaster.  The  arrow  points  to  a  felt 
pad  under  the  arch  of  the  radius. 


days  after  the  accident.  It  is  wise  to  do  this  as  soon  as  possible,  because 
even  the  best  anterior  splint  does  somewhat  interfere  with  full  flexion 
of  the  fingers.  Within  two  weeks  some  mobility  should  be  given,  not 
only  to  the  fingers,  but  to  the  wrist.  We  may  discard  the  splint,  or 
we  may  retain  it  merely  as  a  protection,  strapping  it  on  loosely.  Only 
in  rare  cases  of  delay  in  union,  in  cases  with  very  great  damage  to  bone 
and  soft  parts,  can  there  ever  be  need  of  anj^thing  more  than  a  protective 
splint  after  two  weeks. 

When  the  splints  are  removed,  a  wrist  strapping  of  adhesive  plaster 

is  substituted  for  them.  This  is  put  on 
for  a  width  of  two  to  three  inches  upward 
from  the  wrist-joint;  under  it  arc  put  pads 
corresponding  to  the  arch  of  the  radius  and 
to  the  front  surface  of  the  lower  end  of  the 
ulna.  This  strapping  should  be  changed 
every  few  days  and  kept  on  until  we  are 
willing  to  begin  actual  use  of  the  hand. 
This  will  be,  according  to  the  case,  from 
three  to  five  weeks  after  the  receipt  of  the  injury. 

When  this  adhesive  plaster  is  discarded,  it  is  well  to  support  the 
wrist  with  a  leather  wTist-strap,  fastening  with  one  or  two  buckles,  to 
be  worn  until  the  patient  feels  no  further  need  of  the  support. 

Results. — The  important  thing  to  remember  is  that  bad  results, 
80  far  as  function  goes^  are  far  more  apt  to  be  the  result  of  bad  treatment 
than  a  result  of  the  injury.  In  few  instances  has  surgery  inflicted  so 
much  unnecessary  damage  as  in  the  treatment  of 
Colles'  fracture  and  of  the  related  lesions.  If  such 
a  case  is  left  unreduced  and  the  patient  is  allowed 
to  consider  it  a  *' sprained"  wTist,  most  unsightly 
deformities  may  result,  but  function  is  usually 
almost  perfectly  restored.  There  is,  at  most, 
some  weakness,  but  not  the  stiffening  of  the 
fingers  which  so  often  resulted  from  the  well- 
meant  treatment  so  carefully  carried  out  a  genera- 
tion ago. 

Almost  without  exception  it  is  possible,  as  we 
now  know,  to  secure  efficient  reduction,  to  avoid 
recurrence  of  deformity,  and  at  the  same  time  to 
avoid  stiffness.  The  avoidance  of  stiffening  con- 
sists simply  in  never  giving  a  chance  for  the  fingers  and  wrist  to  stiffen. 
We  should  so  treat  these  fractures  that  late  massage,  passive  motion, 
and  the  '*])reaking-up"  of  so-called  "adhesions  in  the  tendon-sheaths" 
shall  not  be  called  for.  If  we  avoid  stiffening  due  to  unwise  fixation, 
the  disabilities  resulting  from  Colles'  fracture,  and  the  allied  lesioiLs, 
are  almost  entirelv  confined  to  a  weakne.«is  of  the  ulnar  side  of  the 


Fig.  594.— Leather 
wri.st-hand.  worn  during 
convalescence,  and  often 
a  comfort  for  some  time 
after  recovery.  The 
band  .should  have  two 
straps. 
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wrist,  due  to  an  imperfect  replacement  of  the  luxated  ulnar  head,  and 
to  an  imperfect  repair  of  the  torn  ligaments. 

So  far  as  the  radius  is  concerned,  we  may  have  some  limitation  of 
flexion  of  the  wrist,  with  a  corresponding  abnormally  free  hyperexten- 
sion,  or  a  limited  adduction,  with  a  tendency  to  abduct  too  far,  all  due 
simply  to  a  change  of  plane  of  the  articular  surface;*  none  of  these 
factors  are  productive  of  any  special  trouble. 

The  great  majority  of  broken  wrists  which  do  not  stiffen  are  function- 


ally as  good  as  new  within  a  year  of  the  injury.     Secondary  arthritis 
(Fig.  573)  is  rare. 

Deformity. — All  thia  has  nothing  to  do  with  the  deformity.  It  has 
been  said,  on  excellent  authority,  that  no  wrist  which  does  not  show  at 
least  some  displacement  of  the  ulnar  head,  as  compared  with  the  other 
side,  has  ever  been  broken.  There  are  exceptions  to  this  rule,  but  it 
is  a  fact  that  every  fracture  in  this  region  in  which  there  has  been  dis- 

I,  rather  than  displace- 
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placement,  does  show  in  some  degree  some  of  the  following  deformities, 
however  well  it  has  been  reduced: 

1.  Backward  displacement  of  the  lower  fragment. 

2.  Backward  rotation  of  the  lower  fragment. 

3.  Outward  rotation  of  the  lower  fragment,  with  consequent  broaden- 
ing of  the  wrist. 

4.  Shortening  of  the  radius,  with  consequent  chaise  in  the  relation  of 
the  styloids. 

5.  Forward,  or  inward  and  forward,  displacement  of  the  ulna. 

In  most  instances  these  displacements  are  present  in  so  shght  a 
degree  that  the  wrist  shows  no  obvious  deformity,  but  the  displacement 
of  the  ulna,  the  backward  rotation  of  the  lower  fragment,  and  the  broad- 
ening due  to  the  outward  rotation  (see 
Fig.    578)    may  almost  invariably  be 
made  out  without  difficulty  on  careful 
examination. 

There  are  cases  in  which  even  un- 
sightly deformity  is  entirely  unavoid- 
able.     Most   commonly,   this   is   due 
to— 

(a)  Extreme   displacement   of  the 
ulna   with    weak    ligamentous  repair, 
allowing  a  forward  displacement,  pro- 
gressive on  use. 

(ft)  A  crushing  of  the  posterior  or 
outer  surface   of   the   bone  into    fine 
fragments,    leaving    an    unfilled    gap 
between  the  bone-fragments  after  re- 
duction, a  gap  which  can  not  be  kept 
open  until  healing  is  complete  by  any 
=.«j    M  ™  -...     ...^  .~.™  -...^„..>.u..     practicable  form  of  splints. 

above  the  end  of  the  ulnar  hcsd.   i.i>«>d  (c)  Comminutiou  of  fragments,  ad- 

mitting   of    little    actual    fixation   by 
splints.     This  condition  has  no  necessary  relation  to  delayed  union. 

In  all  the  above  conditions,  even  in  cases  with  no  more  than  the  usual 
primary  displacement,  we  may  get  astonishingly  poor  results  as  to 
shape,  in  spite  of  the  greatest  care. 

Fortunately,  these  conditions  are  not  common. 
Extreme  displacement  of  the  ulna  is  associated  with  extreme  trauma 
or  with  poor  reparative  power. 

The  crushing-up  of  bone  is  apt  to  be  an  obstacle  only  in  very  old 
patients  or  feeble  ones,  in  whom  the  bone  structure  has  been  greatly 
changed  and  weakened. 

As  a  rule,  ada|uatoly  treated  cases  show,  in  the  end,  only  a  slight  flat- 
tening of  the  radial  arch  and  slight  forward  displacement  of  the  ulna. 


t,  599.— Olil  Collf 
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Operative  Treatmeat. — Nothing  is  simpler  than  to  do  an  osteotomy 
of  the  radius  from  the  back  or  from  the  outer  side,  and  to  correct  dis- 
placement.    Many  such  operations  have  been  done. 

Some  should  be  done.  Certainly  liad  results  from  epiphyseal  sepa- 
ration in  children  should  be  corrected. 

As  to  the  general  run  of  cases,  I  should  say  that  unsightly  deformities 
should  be  corrected,  unless  in  the  aged. 

As  to  the  rest,  it  should  often  be  left  for  the  patient  to  decide  how 
much  he  cares  about  a  little  deformity  that  gives  no  disability. 

Deformities  can  be  corrected,  but  we  can  rarely  hold  out  any 
honest  hope  of  permanent  relief  as  to  function. 


LUXATION  OF  THE  ULNA  AT  THE  WRIST 

There  is  a  good  deal  of  literature  devoted  to  this  luxation,'  but 
much  of  it  is  valueless  for  our  consideration  now,  for  two  i 
first,  because  a  great  many  dislocations  of  the 
ulna  backward  are  of  "congenital"  origin,  or 
are  due  to  a  short  radius  or  to  other  unusual 
causes;  and  second,  that  a  great  many  luxa- 
tions of  the  ulna  forward  and  inward  are  really 
simply  complications  of  Colles'  fracture.  These 
last  are  truly  luxations,  and  in  many  instances 
the  luxation  counts  for  more  in  results  than  the 
fracture,  but  it  is  distinctly  a  secondary  result, 
and  hardly  to  be  classed  with  independent  luxa- 
tions. 

Allowing,  however,  for  these  two  sources  of 
error,  there  is  sufficient  evidence  to  accept  the 
existence  of  uncomplicated  backward  dislocations 
of  the  uina  due  to  trauma,  and  of  certain  rare 
forward  luxations  without  fracture. 

Of  uncomplicated  inward  luxations,  I  have 
some  doubt. 

LUXATION  OF  THE  ULNA  BACKWARD 
Our  knowledge  of  this    lesion    comes    from     "^  "p" 
Desauit,  who  gives  the  following  cases,  which  seem  conclusive. 

Case  of  a  child  of  five  years,  whose  arm  was  overpronated  as  the  child 
was  lifted  from  a  couch  by  an  adult.  This  case  Desauit  saw,  and 
reduced  the  bone  by  direct  pressure  forward  on  the  ulna,  with  an  attempt 

*  In  ihe  maiD,  this  literature  i»  ao  old  ua  to  Ih-  ii  liii 
Vallati  (Bull.  Soc.  do  CliirurRie  ile  Lyon,   1904,  a 
885)  reports  a  modern  rase. 
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at  separation  between  the  two  bones  and  with  forced  supination  carried 
out  by  an  assistant. 

Immediate  reduction  was  followed  by  permanent  recovery. 

Desault  also  records  cases  of  a  child  of  two  years  with  a  like  condition 
but  without  a  history,  and  of  a  man  of  forty  with  a  history  of  an  injury 
by  overpronation  three  months  before.  Reduction  failed  in  this  last 
case. 

His  other  cases  strike  me  as  doubtful.* 

Symptoms. — From  the  data  at  hand  this  luxation  seems  to  be  ac- 
companied by  a  good  deal  of  disability,  including  a  loss  of  power  in  the 
fingers,  which  is  not  altogether  easy  to  understand. 

The  wrist  is  held  in  pronation,  supination  is  entirely  impossible,  and 
the  fingers  are  usually  held  extended  or  semiflexed,  with  the  wrist 
extended. 

The  hand  is  uniformly  adducted.  There  is  an  obvious  prominence 
of  the  head  of  the  ulna  at  the  back  of  the  wrist,  with  not  only  a  displace- 
ment backward,  but  a  displacement  outward  as  well,  so  that  the  head 
of  the  bone  crosses  over  to  some  extent  onto  the  back  of  the  radius. 
This  results  in  an  obvious  narrowing  of  the  wrist  (Fig.  597). 

In  the  old  unreduced  cases  there  would  seem  to  be  little  improvement 
of  function,  in  unbelievable  contrast  to  the  perfect  function  of  the 
"congenitaF'  cases  showing  like  deformity. 

Diagnosis. — The  diagnosis  of  these  cases  presents  one  difficulty, 
namely,  the  discrimination  between  injuries  of  a  congeni tally  abnormal 

*  Rognetta  (Archive  g6n.  de  m6decine,  1834,  Series  II,  vol.  v,  p.  397)  describes 
certain  other  clinical  cases.  One  was  in  a  man  of  sixty-eight  whose  hand  was 
twisted  from  overpronation,  and  who  showed  a  displacement  of  the  ulna  backward 
and  outward  so  far  that  the  tip  of  the  ulna  was  opposite  the  semilunar  bone.  Su- 
pination was  impossible,  the  fingers  useless.  Was  first  seen  at  two  months,  reduced 
according  to  Desault's  method;  during  reduction  supination  and  the  finger  motions 
became  possible,  but  the  displacement  recurred;  further  treatment  was  not  carried 
out  on  account  of  outward  circumstances. 

The  second  case  was  apparently  typical,  following  an  injury  of  the  bone  some 
time  previously.  In  this  case  also  reduction  was  possible,  but  recurrence  was 
immediate.  Further  treatment  was  not  carried  out.  This  case  followed  an  acute 
rheumatism,  and  the  question  is  as  to  whether  this  was  not  purely  a  pathologic 
dislocation.  Rognetta  also  speaks  of  a  case  of  a  wood-sawyer,  a  negro,  in  whom 
there  was  marked  enlargement  of  the  bones  of  the  forearm  and  a  laxity  of  liga- 
ments that  permitted  ready  luxation  of  the  ulna  backward,  and  an  equally  ready 
replacement.  He  regarded  this  as  a  matter  of  loosening  of  ligaments  due  to  strain, 
but  there  is  a  question  if  this  was  not  also  a  pathologic  luxation. 

He  records  also  the  case  of  a  washerwoman  of  thirty-four  years  of  age  who  had 
suffered  an  injury  six  days  previously  by  overpronation  in  wringing  clothes.  This 
was  the  result  not  of  overact  ion  of  her  own  mus(!les,  but  because  another  woman 
with  whom  she  was  working  twisted  more  strongly  than  she.  The  hand  was 
adducted  and  flexed,  and  was  held  in  pronation.  There  was  obvious  deformity,  as  in 
the  other  cases.  Reduction  was  accomplisheri  as  previously  described.  There  was 
no  recurrence  of  the  displacement,  and  at  the  end  of  two  weeks  all  motions  of 
the  wrist  and  hand  were  normal. 

He  cites  one  more  case,  of  two  months'  duration,  successfully  reduced,  but 
held  only  by  forced  supination  and  by  special  padding.  This  case,  after  a  month 
of  such  fixation,  is  said  to  have  staid  reduced,  and  to  have  had  good  motion. 
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wrist  and  the  results  of  the  original  trauma.     As  an  illustration  of  this 
may  be  cited  the  following: 

Miss  M.,  nurse,  aged  thirty,  seen  by  the  writer  with  Dr.  E.  H. 
NichoLs  February  10, 1907.  Recent  injury  to  the  left  wrist.  Chnically, 
the  wrist  showed  a  good  deal  of  disability,  and  objectively  there  was  a 
well-marked  backward  dislocation  of  the  ulna  at  the  wrist.  The  wrist 
b  said  to  have  been  abnormal  in 
shape  since  an  injury  in  cliild- 
hoo<l.  x-Ray  plate  shows  a  curve 
outward  of  the  radius,  with  an 
obliquity  inward  of  the  lower  ar- 
ticular face  of  the  radius,  with  a 
subluxation  of  the  wrist  inward, 
with  a  change  in  the  shape  of  the 
carpal  bones,  and  with  the  ulna  a 
half-inch  shorter  than  on  the  other 
arm,  with  its  lower  head  dislo- 
cated backward.  There  is  no 
semilunar  facet  on  the  radius,  as 
seen  in  the  x-ray  plate.  Reduction  under  ether  proved  impossible 
(Fig.  598). 

This  is  a  case  in  point,  inasmuch  £is  it  is  not  only  very  improbable 
that  the  recent  injury  produced  any  displacement,  but  also  rather 
improbable  that  any  injury  in  childhood  could  have  produced  these 
changes — changes  which  agree  entirely  with  those  seen  recently  by  the 
writer  in  two  other  cases  known  to  be  non- 
traumatic and  probiibty  congenital. 

Treatment. — Desault*  has  outlined  what 
is  probably  the  most  efficient  reduction  ma- 
nauver.  The  wrist  is  grasped  by  the  two 
hands,  one  on  the  outer,  one  on  the  inner, 
side,  in  such  fashion  that  the  two  thumbs 
press  at  the  interval  between  radius  and  ulna 
l>ehind,  and  the  fingers  are  pressed  in  the  cor- 
respon<ling  inter\al  in  front.  An  effort  is  thus 
made  to  separate  the  radius  and  ulna  laterally, 
while  an  assistant  forces  the  hand  into  supina- 
tion. The  operator  at  the  same  time  aids  in 
forcing  the  ulna  forward  and  the  radius  back.  If  the  case  be  recent, 
reduction  is  accomplished  with  a  snap,  and  seems  not  to  tend  to  recur. 
In  older  cases  there  is  a  tendency  to  recurrence,  and  fixation  in  the 
supinated  condition  will  be  necessary  for  several  weeks,  with  only 
gradual  resumption  of  pronation. 
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Results. — In  recent  cases  results  are  recorded  as  perfect.  The 
results  of  the  untreated  dislocations  seem  to  involve  considerable 
permanent  disability,  particularly  from  inability  to  supinate.  Accord- 
ing to  Desault,  reduction  of  the  old  luxation,  followed  by  long  fixation, 
gives  good  results,  including  the  ability  to  supinate.  There  seem  to  be 
no  other  cases  than  his  to  show  this. 

Chronic  Bacxward  Luxation  of  Ulna 

Chronic  backward  luxation  to  a  slight  extent  is  apparently  not  very 
uncommon  as  a  result  of  overwork  in  childhood.  The  writer  has  seen 
several  cases,  always  accompanied  by  a  good  deal  of  hypertrophy  of  the 
lower  end  of  the  ulna,  not  always  accompanied  by  the  deformity  to 
the  radius  to  which  Madelung's  name  is  attached.  These  cases  show 
disability  only  in  loss  of  hyperextension  and  sometimes  in  slight  over- 
tiring  at  work. 

Here  and  there  in  cases  of  CoUes*  fracture  with /onward  displacement, 
or  even  without  very  much  forward  displacement,  we  may  find  subluxa- 
tion of  the  ulna  backward. 

In  one  instance,  as  a  result  of  old  Colles'  fracture,  there  was  shorten- 


Fig.   600. — Luxation    of    ulna    backward.  Fig.  601. — Dislocation  of  the  ulna  inward 

with  anterior  displacement  of  radial  fracture  can  only  come  from  separation  of  the  ulna  from 
(radius  in  black).  the  radius — divergent  luxation. 

ing  of  the  radius  and  a  luxation  of  the  ulnar  head  back  and  down  over 
the  carpus  so  far  that  extension  of  the  wrist  was  interfered  with.  A 
resection  of  the  head  of  the  ulna  was  done,  with  good  result. 

Madeluncs  Deformity 

Madelung*s  deformity  is  described  by  him  as  a  distorsion  of  the  radius 
at  its  lower  end,  with  ulnar  displacement  backward,  a  result  of  the  strain 
of  overwork  at  a  time  when  the  bones  are  still  soft.  Fig.  487  gives  the 
character  of  the  deformity. 

LUXATION  OF  THE  ULNA  INWARD 

In  case  of  this  injury  also  there  is  some  question  whether  it  occurs 
apart  from  fracture.  The  following  case  may  be  accepted  on  the 
authority  of  Dupuytren  and  Rognetta. 

Woman  of  twenty-one,  washerwoman,  who  had  had  a  blow  on  the 
wrist  recently,  but  had  had  a  deformity  of  the  wrist  dating  back  some 
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years.  There  was  a  broadening  of  five  or  six  lines,  and  the  ulna  displaced 
inward,  that  is,  away  from  the  radius,  and  a  Uttle  forward.  Supina- 
tion was  impossible.  There  was  loss  of  motion  in  flexion  of  the  fingers, 
and  the  hand  was  slightly  abducted.  Reduction  temporarily  restored 
the  motion  of  supination,  which  was  again  lost  when  pressure  was  taken 
ofif  and  the  luxation  recurred. 

LUXATION  OF  THE  ULNA  FORWARD 

The  possibility  of  forward  luxations  of  the  ulna,  apart  from  Colles' 
fracture,  is  somewhat  doubtful.  There  are  two  dissections  on  record, 
one  by  Palletta,  one  by  Desault,  which  show  beyond  doubt  the 
possibility  of  the  luxation.  In  one  case  no  mention  is  made  of  the 
search  for  an  old  fracture;  in  the  other,  its  presence  is  denied,  but  no 
details  are  given.    Both  were  dissecting-room  specimens  without  history. 

Thon*  gives  a  case  that  seems  beyond  question.  The  patient  was  a 
man  of  fifty;  he  had  hold  of  a  rope  by  which  his  hand  was  pulled  over 
the  branch  of  a  tree  and  into  sharp  supination.  Pronation  was  lost; 
he  showed  a  very  narrow  wrist,  with  the  ulna  prominent  in  front. 
Reduction  was  by  extension,  traction,  and  pronation,  after  direct 
pressure  failed. 

It  is  in  the  cases  with  marked  displacement  of  the  ulna  forward  that 
we  are  apt  to  get  ** compound  Colles'  fracture,**  consisting,  in  fact,  of 
a  compound  ulnar  luxation  accompanying  the  CoUes*  fracture. 

The  cause  given  for  the  isolated  ulnar  luxation  is  oversupination; 
inability  to  pronate  is  alleged  as  a  result.  In  the  common  cases  where 
the  luxation  accompanies  the  fracture  there  is  no  trace  of  such  loss  of 
ability  to  pronate. 

Diagnosis. — Absence  of  the  prominence  of  the  ulna  at  the  back  of 
the  hand  and  the  presence  of  a  rounded  thickening,  covered  by  the  soft 
tissues  of  the  ulnar  and  other  flexors  on  the  front  of  the  ^vrist,  just  above 
the  pisiform,  are  conclusive  and  sufiicient  evidence  of  this  luxation. 
The  whole  look  of  the  wrist  from  the  ulnar  side  is  entirely  changed,  as 
may  be  seen  by  Fig.  580. 

Save  in  the  rare  cases  where  there  is  entanglement  of  a  broken 
styloid  process  in  the  ligaments,  there  is  no  difficulty  in  reducing  this 
luxation,  but  the  tearing  of  ligaments  is  so  great  that  redisplacement  to 
some  extent  is  almost  inevitable.  Even  if  the  position  be  long  main- 
tained in  splints,  there  is  a  marked  tendency  for  the  strain  of  work  to 
produce  some  recurrence  of  the  displacement. 

Results. — Where  there  has  been  great  tearing  of  ligaments  and 
displacement,  some  weakness  usually  remains,  most  noticeable  in 
motions  involving  forced  pronation.  There  is  no  limitation  of  motion 
and  no  disabilitv  due  to  the  deformity  as  such,  in  the  ordinarv  run  of 
cases. 

♦  Deutsche  Zeit.  f.  Chir..  Bd.  Ixxxiv,  190(),  257. 
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RECURRENT  LUXATION  OF  THE  ULNA 

A  number  of  years  ago  there  came  into  my  care  a  young  girl  who  had, 
as  a  result  of  trauma,  a  slipping  of  the  ulna  on  the  radius  with  every 
movement  of  supination.  She  was  suffering  severely  from  ulnar 
neuritis,  as  a  result  of  the  constant  irritation.  Operative  treatment  was 
declined;  mechanical  treatment  failed  on  account  of  the  intolerance  of 
the  damaged  nerve  to  pressure.     In  this  case  there  had  been  a  CoUes' 


Fig.  602. — Diagram  of  wrist  in  supination 
and  in  pronation.  Shows  the  falling  away  of 
radius  from  ulna  in  supination  in  recurrent 
luxation  of  the  ulna  (diagram). 
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Fig.  603. — Recurrent  luxation  of  the  ulna. 
Sketch  from  jr-rays.  The  continuous  line 
show8  the  original  condition,  the  dotted  line 
the  position  (corrected  by  osteotomy)  that  by 
tightening  the  radio-ulnar  ligaments  urevented 
the  recurrent  luxation.  (Courtesy  of  Dr.  Geo. 
H.  Monks.) 


fracture.  Recently  I  examined,  with  Dr.  G.  H.  Monks,  a  case  similar 
in  all  respects,  except  for  the  neuritis. 

This  latter  case  was  practically  cured  by  him  by  an  osteotomy 
that  in  effect  tightened  the  radio-ulnar  ligaments  (for  mechanism,  see 
Fig.  603). 

I  do  not  know  that  the  lesion  has  been  described  in  the  literature. 
Evidently  there  is  an  abnormal  laxity  of  some  or  all  of  the  radio-ulnar 
ligaments.  I  have  seen  many  cases  where  there  was  a  little  looseness 
here  after  CoUes'  fracture,  but  ordinarily  it  is  of  no  consequence  as  a 
cause  of  weakness,  and  gives  no  pain. 


CHAPTER  XVII 
INJURIES  OF  THE  CARPUS 

Anatomy. — No  injuries  in  tlip  body  npwi  more  accurate  knowlcdftc 
of  anatomy  for  their  proper  diagiiosis  than  those  of  tlie  carpus.  Without 
Buch  knowlpd(tc  the  j-ray  is  more  of  a  trap  than  a  iielji. 

There  are  in  this  region  various  anomalies — in  tlie  carjtal  t>ones 
themselves  and  in  the  occurrence  of  inconstant  sesamoicfs.  Pfitaner, 
of  Strassburg,  has  written  of  these  in  a  monumental  work  (Beit, 
z.  Kenntniss  d.  nicnschl.  Ext  remit  at  enskelctts,  ilorpliolog.  Arl)eiten, 


FiB.KCH.  UiniliniirkH  of  Ihr  rnnxi-  (r«m  Oi 
jiiilc  Tl.e  .iiillini',^  „f  Hip  «.>i|,li..i.l  »ihI  iiimiiui 
nn<)  «-miliiiiiir iin-  h'pii:  llipir  ivliiliuii  i-  »Ih><>i.  i 

llie  M™|ili.iicV"'"wn*nN./  '{■•mlml  i^h-mti  l.y  li; 
hravyliw.  Thp  fmnr  ..iiiIiih- <.F  •lii>  iralirriii. 
11.1  Bn.l  llir  |>i>4[i>rr..  («i  liuvi>  I-k-m  wT<.nlunt.-.l. 

Schwalbc,  1S9'),  vol.  iv,  and  in  Zeit.  f.  miirph.  Arbeiten.  Sthwalbe,  1900, 
vol.  ii,  p.  3(>o). 

Or.  T.  Dwighfs  'Variations  of  the  Uimes  of  tlie  Hand  and  Font," 
Lippincott,   191)7.  covers  much  of  llie  ground  ami  is  more  ai'ces.<il)le. 


LUXATIONS  OF  CARPUS 
We  have: 

A.  Dislocation   of  one   row  on   the  o 
scaphoiii  frai'ture. 

B.  Luxation  <.f  single  liones.  with  or  wi 

:i(M 


tliout  fracture. 
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Dislocation  op  the  Distal  on  the  Proximal  Row 
This  may  result  from  severe  falls  on  the  hand  in  extensioa  (rarely 
in  flexion)  or  from  direct  violence.     Frequently  the  injury  is  associated 
with  fracture  of  the  scaphoid;  in  a  very  few  cases  it  is  compound. 

The  displacement  seems  pretty  uniformly  to  be  backward  displace- 
ment of  the  distal  on  the  proximal  row.*  In  the  compound  cases  such 
injury,  especially  if  associated  with  fracture,  should  commonly  be  easy 
to  make  out,  and  the  bones  may  readily  be  replaced.  In  such  cases  as 
are  not  open  to  direct  inspection  the  mjury  is  marked  by  swelling. 


I:   2.  iilnarstvloid:   3.  ruli&l  stvloid:  4,  poai- 
ind  and  [hlrd  motsTorpnls;   e,  lower  edgtot 


The  author  has  had  no  experience  with  these  cases  just  at  the  time  of 
accident,  nor  are  there  recorded  data  of  such  cases  in  the  literature. 

In  only  one  case  was  there  any  question  of  reduction  of  a  fresh 
luxation.  This  case  was  seen  after  a  week.  There  was  obvious, 
though  not  great,  displacement  of  the  band  backward.  There  was 
thickening  and  tenderness,  especially  about  the  scaphoid.     The  pro- 

'  In  a  measure  this  displacement  is  rotatory  in  (h.^t  the  diaplaccment  of  the 
cuneiform  seems  usually  incomplete. 

Codman  (Ann.  f^ure.,  June,  1905)  has  described  the  fracture  luxation  cases  as 
scaphoid  fracture  "witYi  dislocation  of  the  semilunar  forward,"  So  ^so  Deatot 
(Bull.  m(kl.,  190.5,  xix,  HW3)  and  J.  A,  Blake  (Ann.  Hurg.,  1901,  xxxiv,  297). 
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jection  of  the  lower  row  of  carpal  bones  at  the  back  could  be  felt,  though 
not  very  clearly.     There  was  loss  of  motion,  particularly  of  extension 


Mi 


Flff.  608.— Left  hand  of  same  jiatient.  Frac 
ture  ordcanhoid.nith  dislocalion  of  the  distid- ro- 
of CBTpa]  bartea  backward:  1,  Scaphoid,  projdiiu 
froemenl;  2.  u^aphoid.  dislol   ffaKmeol;    3,  Hm 


and  abduction.  The  diagnosis  was  made  and  confirmed  by 
graph.  (Cf.  Fig.  621.)  Under  ether  strong  traction,  direct 
and  rocking  motions  brought  about 
a  reduction,  with  restoration  of  nor- 
mal motion.  The  final  result  was 
admirable,  with  practically  perfect 
function,  though  the  fractured  sca- 
phoid is  presumably  only  united  by 
fibrous  tissue.  There  was  no  ten- 
dency to  recurrence. 


the  skia- 
pressure, 


^ 


FiK.  aoe.—iiisiDTBtion  of 

caipufl  backward.     Frariure  of 

.cnphoid  wi 

ft)   dislal   framnfni.     Thpre    \, 

>  aJao  a  jinrti 

■epantion  of  Ihe  ulnar  alyloid. 

Fiir.  610.— San»   ca»  from   (be  aide:  (a) 
!itsl  fragmenl  of  scaphoid:  (a')  dislal  fng- 

riflion  of  half  the  ecaphcrilwunixiniai  half?] 
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Fits.  R11  OH.— Another  ca»e  with  Ihes 
photoBTapliH  werr.  lakpn  when  he  came  to  mt 


f-t 


as  Colles'  frarlure  (ft»"t!iErcii-e  wa"' ""fil^l").''  The 
nearly  s  year  ader  ihe  [njury.     The  »risi  »■»;.  painful 


FiK.  (11.-1— j--Hay  .if  rnse  ^biiwd 
mlinK  |>lii>lr«nii>b<.     Thp  small  .Imvi 

"o'ri'"wf™nwiitK'"f'lh^'*-rBi'.hfiS';'  note 
DV<-rhi]i|iinK   i>f   one    nw    of    lioncK   ovvr 
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All  the  cases  seen  at  a  later  stage  had  been  overlooked  or  misinter- 
preted at  the  time  of  the  injury,  though  moat  of  them  had  been  seen  by 
competent  sui^eons. 


Fi;.  817.— Stunt 
(including  in  this  raa^  .  ..o....^^  >,.  ...v  «..•<••        ..  ..  ...lu  , 

styloid).    Thin  cut  shows  well  the  diffieully  o(       phoid;  3,  __... 

on?would  m™  tb/Silnn^r^of  mnre'lSsn       ""^  '      ' '*"" 
fracturr  at  the  ivapholil  and  of  the  ulnar  ily- 


The  difficulty  here  is  obviously  one  of  diagnosis.     The  deformity 
to  sight  or  touch  is  far  less  than  would  be  expected. 

What  may  be  seen  is  obvious  from  the  illustrations  here  given. 


What  may  be  felt  is  a  projection  on  the  back  of  the  hand,  not  very 
obvious,  and  a  thickening  of  the  wrist. 

There  are  loss  of  extension  and  of  abduction  and  tenderness  to  touch, 
but,  with  all  our  aids,  diagnosis  is  not  always  easy. 
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Given  the  diagnosis,  there  should  be  no  difficulty  in  reduction  of  a 
fresh  case  by  traction  with  alternate  flexion  and  extension,  combined 
with  direct  pressure  on  the  projecting  row  of  bones,  as  in  the  case  cited. 
(See  Fig.  621.)  The  restoration  of  motion  to  normal  range,  especially 
in  extension,  is  the  test  of  reduction  and  is  conclusive. 

Even  where  there  is  some  doubt  of  detailed  diagnosis — and  I  believe 
no  man  can  be  quite  sure  of  these  cases  by  manipulation  alone — the 
reduction  should  be  carried  out  in  this  way  to  be  confirmed  by  the 
x-ray.* 

The  manoeuvers  given  are  efficient  for  all  the  various  luxations  in 
this  region;  the  coexistence  of  carpal  fracture  is  no  contraindication  to 
such  reduction.     As  a  rule,  there  is  associated  scaphoid  fracture. 

Where  weeks  have  elapsed  since  the  injury  we  may  make  the  diag- 
nosis without  the  x-ray  or  with  it,  but 
any  question  of  simple  reduction  is 
foolish.  Injuries  in  this  region  show 
a  very  prompt  formation  of  scar  tis- 
sue. 

In  these  late  cases  we  must  inter- 
vene, but  only  with  open  incision. 

In  my  cases  of  the  sort  I  have  done 
excision  (of  the  proximal  row  of  the 
carpus,  at  least,  including  the  proximal 
fragment  of  the  scaphoid),  and  have 
uniformly  attained  (in  four  cases)  the 
tardy  but  very  satisfactory  result  to 
be  expected  in  radical  wrist  excisions 
— a  practically  perfect  hand  for  work. 
As  to  prognosis  without  operation,  I  can  only  say  that  I  have  seen 
no  case  that  justified  any  expectation  of  a  useful  hand  without  surgical 
interference.  In  one  case  operated,  for  example,  there  were  almost 
total  loss  of  wrist  motion  and  great  pain  on  flexion  of  the  fingers,  ap- 
parently from  the  slipping  past  of  one  bone  row  on  the  other.  The 
hand  was  useless  for  any  work,  though  this  patient  was  a  gigantic  Swede 
of  huge  muscles  and  no  nervous  system. t 

Luxations  of  Single  Bones 

These  may  involve  any  bone  and  may  be  forward  or  back.  Com- 
monest is  luxation  of  the  semilunar  forward^  to  a  point  where  it  forms 

*  A  glance  at  tlio  illustrations  >\'ill  show  how  easy  it  may  ho,  even  with  the 
X'Tny,  to  overlook  this  lesion  unless  we  have  x-rays  also  in  lateral  view. 

t  This  case  was  operate:!  on  by  excision.  To  lay  he  has  an  unbearably  power- 
ful grip,  frw  wrist  motion,  and  a  perfectly  useful  hand,  though  hyperextension  is 
less  than  normal. 

t  Such  .semilunar  luxation  may  be  complicated  with  a  split  of  the  .scaphoid 
(.see  Fig.  ()24),  and  al.^^o  the  skiagraph  of  Bolton's  early  case  (which  I  should  inter- 
pret in  this  way)  published  in  Ann.  Surg.,  11K)1,  xxxiv,  p.  291. 


Fig.  621. — Dioffrani  of  po.Miti()n  (in 
a  caae  in  which  the  x-ray  showtni  the  Name 
lesion  an  in  the  preotnlinK  three  cane.s) 
before  and  after  reduction.  This  w&s  a 
fresh  ca»e.  He<luction  complete;  re- 
covery perfect. 
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an  obvious  protuberance  and  gravely  interferes  with  the  action  of  the 
flexor  tendons. 

Where  the  luxation  is  complete — where  both  ends  of  the  bone  have 
left  their  normal  relation — there  is  little  left  to  do  save  excision,  though 
I  see  no  reason  against  all  possible  attempts  to  reduce.  Necrosis  of  a 
dislocated  bone  in  carpus  (or  tarsus) 
seems,  in  fact,  to  be  a  rare  result,  much 
as  it  might  l>e  expected  theoretically. 

Dislocations  of  nearly  every  carpal 
bone  singly  arc  on  record. 

The  diagnosis  is  essentially  that  of 
displacement  of  some  bone  out  of  its 
place.  Which  bone  it  is,  is  a  matter  of 
rough  inference  only. 

Reduction  can  be  attempted  by  trac- 
tion on  the   hand  with  various  rocking  motions  an<i  pressure  on  the 
fragment  we  wish  to  push  in  place.     The  chance  is  small.     I  have  not 
had,  or  seen,  or  heard  of,  any  successful  case,  but  it  is  worth  trying. 

Partial  luxation  of  single  bones  of  the  carpus  is  not  very  rare.     In 
these  subluxations  the  os  magnum  is  apt  to  be  the  bone  involved.     Some- 
times it   is  the  semilunar,  or  others.     The 
^^■Mfl^  following   cases  maj'  i>e  cite<l  from  my  re- 

^^^^^^^^  cords.     The  reason  fur  such  citation  is  that 

^^^^^^^^  these  lesions  seem  little  understood. 


Case.—'&.,  aged  twenty-four.  Large  ath- 
letic young  man,  woke  up  one  morning 
unable  to  extend  his  right  wrist.  Other 
motions  normal  and  painless.  In  the  after- 
jon  he  was  seen  and  examined  and  showed 
)  swelling,  no  tenderness,  but  absolute  bony 
Kicking  that  prevented  extension  of  the  wrist 
much  beyond  the  straight  line.  Examina- 
tion with  the  fluoroscope  showed  definite 
change  of  relation  of  the  os  magnum,  with 
Fia.  1123.  —  Rnrkwar.!  ii[s-  backward  dt.'^placement  of  its  proximal  end. 
iritnknnwii'Sri(tirMJ*riiYpMp'"i!-  With  this  information  I  procewled  to  reduce 
mniraii  ill  a  W  t>i™iiiiitj-  by  traction,  direct  pressure,  and  extension  of 
S™iiim"r™xrl^i  'hy'^Dr."Bu'r-  the  wrist.  The  bone  slipped  back  only  after 
J!t"i>"'»  l'^MiiItpiI)'  '"'"'''"'■  much  force  had  been  used,  but  motion.i  all 
became  normal  and  painless,  and  the  jiatient 
resumed  use  of  the  hand  without  any  trouble  ensuing.  This  case  seems 
to  have  lieen  a  displacement  due  to  some  muscular  action  during  sleep, 
probably  acting  through  ovcrflexion. 

Cane. — D.,  girl  of  twenty.  As  a  result  of  an  accident  nearly  a  year 
ago  has  been  unable  to  extend  the  wrist  fully  or  to  abeiuct  it  without 
pain.     Since  two  weeks  after  the  injury  there  is  said  to  have  been 
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nothing  abnormal  to  be  seen  about  the  wrist.  Flexion  and  abduction 
normal.  Skiagraph  shows  no  fracture,  but  apparent  partial  displace- 
ment of  the  OS  magnum  forward.  Treatment  refused.  Case  lost  sight  of. 
Case.^',.,  woman  of  twenty-seven  years  of  age.  Athletic  young 
woman;  injured  the  wrist  by  shoving  against  a  swimming  raft.  Had 
disability  for  a  few  days;  since  then  has  had  occasional  periods  of  disa- 
bility, lasting  a  few  days  only,  during  which  she  was  unable  to  extend 


the  hand  ami  had  some  pain.  During  one  of  these  periods  she  presented 
herself  to  me.  Objectively,  there  was  nothing  excepting  limitation, 
somewhat  painful,  of  extension  and  abduction  of  the  hand,  apparently 
centered  at  the  os  magnum.  A  skiagraph  was  taken  to  exclude  possible 
fractured  scaphoid.  The  day  this  was  taken  the  limitation  of  motion 
suddenly  disappeared,  as  it  had  on  previous  occasions,  as  suddenly  as 
it  came,  and  the  wrist  when  next  seen  was  entirely  normal  except  for 
some  general  laxity  of  Hgaments. 
Support  and  exercises  advised 
and  carried  out;  no  recurrence  in 
two  years.  This  ca.se  seems  to 
have  been  of  the  same  type  as 
the  two  preceding. 

Case, — G.,  woman  of  forty. 
Fell  and  had,  as  a  consequence 
of  trying  to  save  herself,  a  par- 
tial backward  dislocation  of  the 
proximal  enti  of  the  magnum. 
Fi    fl^e  —Ran     nf  m.nicin  hfiwwn        I  n       Reducctl  by  traction  and  pressure 

ari'L  muKiuim  in  lleiiun  and  mention.  and    rOcklUg    fpom    Side    tO    side. 

Perfect  restoration  of  function. 
Case. — X.,  seen  with  Dr.  J.  B.  Blake.  Young  profes-sional  pugilist. 
In  a  recent  fight  he  hurt  his  wrist,  and  on  resumption  of  training  he 
found  there  was  something  wrong,  about  which  he  sought  advice. 
Wrist  on  inspection  seemed  entirely  normal,  but  when  he  clenched  his 
hand  there  was  a  motion,  easily  felt,  of  the  semilunar  bone  of  the  right 
hand  forwarii.  The  range  of  motion  was  not  over  i  to  J  inch,  but 
occurred  each  time  that  the  fist  was  clenched,  and  was  accompanied 


LUXATIONS    OF   THE    SINGLE    BONES 


373 


with  a  soft  click.     There  was  considerable  professional  disability.     For 
ordinary  use  the  wrist  was  normal. 

Case. — Girl  of  about  twenty.  In  the  course  of  scrubbing  she 
shpped  and  in  some  way  hurt  her  hand  by  striking  it  against  the  floor. 
Comes  in  on  account  of  pain.  Examination  shows  tenderness  about  the 
right  pisiform  bone  and  very  marked  mobility  of  this  bone  with  a  click 
upon  motion.  The  bone  of  the  opposite  side 
more  movable  than  usual,  but  distinctly  less 
so  than  on  the  injured  right  side.  Any  motion 
calling  the  ulnar  flexor  into  action  is  painful. 
Curiously  enough,  this  injury,  which  was  diag- 
nosed as  a  partial  luxation  of  the  pisiform, 
was  accompanied  by  pain  and  some  anesthe- 
tic disturbance  in  the  ulnar  nerve,  evidently 
pressed  on  by  the  bone  at  the  time  of  its  first 
displacement.  Several  weeks  of  fixation  faiip<l 
to  improve  the  sj-mptoms  in  this  case  very 
much.     She  was  then  lost  sight  of.  y.    ,,.,-  _s„i,iusi,|jo„  ^f 

One  case  of  upward  luxation  of  the  trape-  uLhon'""*  ""'""^  ^^  mati.p- 
zium  has  come  to  my  notice  (see  Fig.  629), 

but  this  was  merely  a  complication  of  dislocation  between  proximal 
and  distal  rows  of  the  carpus. 

These  caaes  illustrate,  what  is  not  very  infrequent,  a  partial  displace- 
ment of  one  or  another  carpal  bone,  which  may  or  may  not  be  permanent 
or  become  habitual.  It  will  readily  Ije  seen  that,  as  these  bones  receive 
practically  no  muscular  insertions,  any  displacement,  however  slight, 


that  involve<l  a  folding-in  of  the  capsule,  might  not  tend  to  spontaneous 
reduction,  and  any  such  tUsplacement  accompanied  by  loosening  or 
tearing  of  ligaments  would  tend  to  recur.  The  matter  of  diagnosis 
comes  down  to  a  question  of  exclusion  of  fracture  or  general  ligamentous 
strain,  an<l  a  localization  of  the  trouble  at  one  or  the  other  point  in  the 
carpus.     Except  in  case  of  backward  dislocation  of  the  magnum  or 
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forward  dislocation  of  the  semilunar,  which  may  be  helped  by  traction 


Fi«.  929.— Luxation  o[  trapeiiuin  frnm  scaphoid,  un  anil  outward.  Partial  luxatEon  at  one 
«rioua^°juriMand"po^rM.ndition'of"|iHt'^nl*     * ''™' *'■         "  "*  ause  o 

and  direct  pressure,  the  writer  is  at  a  loss  in  regard  to  special  manipula- 
tions. 

Fracture  with  Carpal  Dislocations 

Such  injuries  as  give  fractures  of  the  carpus  by  direct  violence  are 
apt  also  to  ^ve  separation  of  fragments  or  total  disruption  of  the  carpus. 
These  injuries  are  sometimes  compound,  and  if  so,  are  to  be  treated  by 
excision  of  the  broken  or  isolated  bones. 

There  is  only  one  form  of  fracture  which  seems  particularly  likely 
to  be  associated  with  dislocation,  viz.,  the  fracture  of  the  scaphoid, 
which,  in  part,  belongs  to  the  distal  antl  in  part  to  the  proximal  row. 
In  five  cases  that  the  writer  has  met  with,  and  in  two  others  of  which 
he  has  personal  knowledge,  this  combination  was  found. 

Symptoms  and  Treatment. — It  would  seem  that  an  injury  of  such 
gravity  and  extent  should  be  easy  to  diagnose.  As  a  matter  of  fact, 
all  the  dislocations  in  the  carpus,  as  with  the  tarsus,  seem  curiously 
deceptive,  and,  as  will  be  seen  from  the  case  histories  above  appended, 
the  only  significant  symptoms  seem  to  be  a  little  thickening  of  the  wrist, 
some  lameness  and  loss  of  motion,  particularly  in  extension.  Even 
the  i-ray  is  not  necessarily  conclusive,  and  the  appearances  in  the  front 
view — the  one  usually  relied  on — are  so  nearly  natural  that  any  one 
save  an  expert  would  probably  pass  them  as  normal  unless  for  the 
scaphoid  fracture. 

The  moral  is  that  we  should  always  take  two  views  in  doubtful  wrist 
injuries. 
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No  doubt  if  the  diagnosis  were  made,  reduction  of  the  dislocation  and 
replacement  of  the  scaphoid  fracture  would  be  easy,  though  apparently 
it  has  not  been  done,  save  in  the  author's  case,  above  noted.  In  one 
other  of  the  cases  noted  there  was  little  difficulty  in  reducing  the  bones 
after  cutting  down  on  them,  though  it  seemed  unwise  to  trust  the 
permanency  of  this  reduction.  The  manipulation  for  reduction  is, 
as  in  dislocation  of  the  os  magnum  alone,  flexion  to  clear  the  way,  then 
traction  with  pres-sure  on  the  fragment  and  extension  of  the  joint.  In 
the  late  cases  there  is  nothing  to  do 
but  let  them  alone,  or  to  operate  as 
was  done  in  the  author's  cases. 


FRACTURES  OF  THE  CARPUS 
Until  recently  the  statement  has 
been  accepted  pretty  generally  that 
fractures  of  the  carpus  are  almost 
always  results  of  direct  crushing  vio- 
lence. The  possibility  of  fractures  of 
the  scaphoid  in  particular,  produced 
by  falls  on  the  hand,  was  recognized 
nearly  a  century  ago,  but  it  is  only 
recently,  particularly  since  the  study 
of  i-rays,  that  we  have  come  to 
realize  that  these  fractures  are  not 
rare,  relatively  speaking;  that  they 
may  cause  considerable  disability,  and 
that  this  disability  is  entirely  reme- 
diable under  proper  handling.  In 
discussing  these  fractures  it  will  be 
well  to  speak  first  of — 

Fractures  of  the  Carpal  Scaphoid 
These  occur  from  falls  on  the  hand  ,...     ^.^^_  p^^^^^  ^^j  ipnaemf-- 

or  from  like  forms  of  violence  of  the  pr^i^rr.  miii.  iii,a>*,i.iihiii-iiiucpni*iii 
sort  that  more   usually  give  a  CoUes 

fracture.*  The  lesion  is  a  break  across  the  scaphoid  at  its  "neck" 
(see  Fig.  631},  where  it  is  comparatively  narrow,  and  where  it  is  subject 
to  a  critical  cross-strain  in  anj  fall  where  there  11  pronation  of  the 
hand.     Apparently,    there    is    no   considerable   dispUcenient  m   the 

•  Wolff,  of  Sonncnlmrg's  Hinie,  in  (in  ailmirablc  iirlick  ( Monalssi hnft  f  Un- 
fallheilkunile,  l!K)i>,  xii,  S.  3G!i-3^),  (mlits  Iminolmiinn  with  the  [lenionatmtion 
of  the  possibility  (ujiicli  hi;  ikccrpti)  iif  ac-uphoiit  frotlun  from  simple  forccil 
luiniialivn.  Hi'  (tivos  two  Piwwi  where  this  Hceiiieil  li>  be  thi»  miihanwrn  Hr  iJso 
tcives  eases  of  his  own.  an<l  eilfs  ollurs  of  Bliiu  ■-  iif  alleRtd  imixictnl  HraphoKl 
fracture,  but  hi:*  liutii  ;im  to  (he.-^'  ciLscs  -eeni  h  ir  fh  torn  im  jiig 


376 


INJURIES   OF  THE   CABPUS 


majority  of  these  cases  immediately  following  the  accident.  The 
clinical  picture  is  one  of  a  "sprained  wrist,"  showing  tenderness  to  all 
motions,  but  particularly  to  extension  and  radial  flexion,  and  a  tender- 
ness to  pressure  more  or  less  localized  over  the 
scaphoid,  front  and  back — tenderness  especially 
marked  in  the  "anatomic  snuff-box "  when  the  hand 
is  in  (ulnar)  adduction.  At  this  time  no  more  than 
an  inferential  diagnosis  may  usually  be  made,  and 
a  considerable  number  of  "sprains"  presenting 
these  symptoms  in  mild  degree,  at  least,  may  well 


9? 


the"  onicSar  "surface '  for  Ihe 
radiiu.    ¥  is  llist  [or  the  head 


be  fractures  of  the  scaphoid.  In  these  fresh  cases  the  x-ray  is  often 
essential  to  diagnosis.*  In  the  later  cases,  however,  the  picture 
becomes  more  typical  if  the  trouble  is  serious,  that  is,  if  there  is  dis- 

11 

Hg.  034— x-Raj-s  of  a  case  of  double  scniihoiil  Craclure. 

placement  of  fragments,  whether  this  displacement  is  primary  or,  as 
seems  usual,  only  a  displacement  following  on  attempted  use.     With 

"  Houglily,  onc-thini  to  one-hiilf  of  the  fresh  cases  of  injury  in  which  I  have 
foun<l  enouRli  of  these  aigna  to  be  suspicious  have  shown  no  friLcture  in  the  z-ray, 
and  have  recovered  promptly. 
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such  displacement   there   is   a  thickening;  of  the  wTist  antero-poste- 
riorly  opposite  the  scaphoid,   some   tenderness,    and   a  Hmitation  of 


iH    7-.((L 


motion  in  the  direction  of  radial  extension  and  radial  abduction,  while 
ulnar  flexion,  ulnar  extension,  and  straight  flexion  are  entirely  unim- 


Fi(t.  636.— Fnifturf  of  wnph. 


This  combination  of  symptoms,  persisting  long  after  an  injury, 
definitely  means  some  damage  to  the  carpus;  usually  it  means  scaphoid 
fracture.* 

•  Dr.  T.  Dwight,  the  analomist,  haa  dwelt  much  (most  lately  in  hia  "Varialions 
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The  limitation  of  motion  is  due  to  a  displacement  of  the  fragment, 
as  shown  in  the  sketch  (Fig.  633),  rarely  to  the  interference  of  a  third 
-  fragment. 

There  are  certain  other  cases  of  undoubted  fracture  of  the  scaphoid 
where  the  function  becomes  practically  normal,  and  where  there  is 
never  any  dislocation,  never  any  definite  thickening,  and  no  conse- 
quences unless,  as  the  writer  has  once  seen,  there  has  been  a  fresh 
strain  from  a  second  fall,  which  gives  more  prolonged  lameness  than  would 
happen  with  normal  bones,  with  tenderness  localized  about  the  scaphoid. 
So  far  as  we  know,  these  scaphoid  fractures  never  unite  save  by  fibrous 
tissue,  but  such  union  may  be  very  ser- 
viceable. 

If  such  serviceable  union  is  present  or 
promised,  we  have  no  call  to  interfere. 

In  other  cases,  however,  there  is  dis- 
placement (primary  or  late),  loss  of  mo- 
tion, and  much  lameness. 


Displacement  is  not  strictly  constant  in  range  or  direction;  motion 
in  abduction  and  extension  are  usually  most  interfered  with. 

Treatment  is  by  partial  excision. 

The  good  results  obtainable  are  dependent  on  successful  removal 
of  one  or  two  mutually  impeding  and  irritating  fragments. 

The  one  usually  removed  is  the  proximal,  because  it  is  easiest  to  get. 
Once  I  removed  a  third  fragment  in  between,  as  well  as  the  proximal 
part. 

There  is  no  trouble  from  the  loss  of  the  bone.  In  the  writer's  cases 
(only  three  in  all)  iri  which  such  excisions  have  been  done  for  fractured 
scaphoid  uncomplicated,  the  results  have  been  practically  perfect,  save 

of  tlic  Bonra  of  the  Hand  iin(i  Foot,"  Lippineott,   1907)  on  the  proliubilily  of 
error  U*Iwm'ii  HPpapjIe  ossification  ocntprs  unil  fnietiire. 

Obviously,  tlifre  is  somrlliiiig  in  this,  hut  In  cases  showing  Hiniral  si^ns  of  frivih 
lUniuRi-.  itnil  in  those  furnishing  specimt'nH  itnil  iskiagraplis  like  those  of  Fitpi.  Ii24 
and  thi'i,  IheiT  nin  In-  no  qnMliim  lliat  (he  lesion  L* 
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in  one  case  (immobilized  too  long  in  tiie  out-patient  department),  in 
which  there  was  some  finger  stiffness. 


Fracture  op  Scaphoid  with  Total  SbMiLUNAR  Luxation* 
The  writer  has  seen  but  one  case  (Fig.  624),  seen  in  the  service  of 
Dr.  H.  A.  Lotlirop.     The  semilunar  bone  was  luxated  forward.     It  was 
excised,  and  only  at  the  operation  was  it  recognized  that  the  proximal 

part  of  the  scaphoid  had  followed  the  semilunar  in  its  forward  displace- 
ment.    The  result  of  the  operation  was  excellent. 

Fracture  of  Other  Carpal  Bones 
No  bone  of  the  carpus  is  exempt  from  the  chance  of  fracture,  but, 
save  for  tho-'^e  noted,  there  are  no  tijpea  of  fracture. 
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Diagnosis  of  the  atypical  fractures  is  hardly  practicable,  save  with 
the  aid  of  the  slciagraph. 

We  have  no  rules  for  treatment  as  yet. 

ANATOBIY  OF  THE  EPIMIYSES  OF  THE  HAND 
In  injuries  of  the  metacarpus  and  carpus  the  epiphyses  play  little 
part.     Fig.  642  shows  where  they  lie.     Rarely,  they  may  be  displaced. 


More  often,  a  knowledge  of  the  normal  epiphyses,  like  acquaintance 
with  the  sesamoids,  is  of  service  in  avoiding  the  diagnosis  of  fracture 
where  none  is  present. 


CHAPTER  XVIII 
HETACARPAL  INJURIES 

LUXATIONS  OF  THE  METACARPALS 

Luxations  of  the  metacarpals  are  very  rare  except  in  case  of  the  first. 
The  luxation  backward  of  the  thumb  metacarpal  is  a  special  accident 
caused  by  special  violence.  Corresponding  dislocation  of  the  other 
four  is  not  produced  in  the  same  way,  although  similar  violence  some- 
times leads  to  partial  luxation.     Where  the  metacarpals  of  the  fingers 


Fig."'643. — M€»chani8m   of  luxation   of  the  FIr.  644. — The  way  a  "drunk"  carries  it 

base  of  the  Hrst  metacarpal  outward.     How  to  out.     The  turnine  of  the  hand  is  incomplete  or 

hit  the  "Sullivan  blow.*'     The  wrist  is  tume<l  too   lonn   delayed,  and    the    resistance  is  met 

so  that  the  knuckieit  meet  a  resistance  coming  by  the  distal  end  of  the  first  mctacari>al. 
in  the  line  of  the  arrow. 

are  displaced  backward,  there  is  often  a  fracture  of  the  base  of  the 
bone,  owing  to  the  direction  in  which  the  force  is  necessarily  received. 

Dislocation  of  the  Thumb  Metacarpal  Backward 

This  is  the  common  lesion,  or  the  least  uncommon.  It  appears  as 
a  dislocation  backward  by  simple  tearing  of  the  posterior  capsule  of 
the  joint.  Owing  to  the  comparatively  flat  surface  of  this  joint,  there 
is  nothing  except  this  capsule  to  hold  the  bone  in  place,  and  the  disloca- 
tion is  very  apt  to  be  one  that  reduces  itself  and  reproduces  itself 
according  as  the  thumb  is  extended  or  flexed,  according  to  the  mechanism 
presently  to  be  explained.  All  these  cases  seen  by  the  writer,  now 
numbering  certainly  over  a  dozen,  have  been  due  to  one  cause — namely, 
the  striking  of  a  blow  in  such  fashion  as  to  ''land''  with  the  thumb 
knuckle  on  the  other  man's  head.  This  is  a  technical  error  in  the  delivery 

of  the  so-called  **  round-arm  blow,"  an  error  by  which  the  wrist  is  not 
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Fig.  645.  —  The 
force  acts  on  the 
"thumb-knuckle"  (up- 
per arrow)  and  drives 
it  inward.  The  mass  of 
contracted  muscle  x, 
held  firm  by  the 
clenched  fingers,  acts 
as  a  fulcrum,  and  the 
hiiae  of  the  metacarpal 
is  pried  outward  (lower 
arrow). 


pronated  and  extended  quickly  enough,  so  that  the  knuckle  shall 
be  in  front  when  the  blow  lands.  It  is,  accordingly,  an  accident  rarely 
occurring  to  the  skilled  boxer,  and  unlikely  to  occur  to  any  man  whose 

nerve  processes  have  not  been  somewhat  slowed  up 
by  drinking.  This  is  why  this  injury  is  so  con- 
stantly the  result  of  a  drunken  fracas. 

The  mechanism  of  production  seems  to  be  »a 
tearing  across  of  the  capsule  by  a  lifting  outward 
and  backward  of  the  metacarpal  base.  The  blow 
is  struck  on  the  opposite  end  of  the  metacarpal,  and 
an  efficient  fulcrum  for  the  lift  is  furnished  by  the 
flexed  fingers  and  the  contracted  muscles  of  the 
thumb,  which  form  a  hard  mass  in  the  clenched 
fist.     (See  Fig.  645.) 

The   accident   involves    relatively    little    tissue 
damage,  and  is  not  immediately   painful   to   any 
great  extent.     The  hand  can  be  used,  but  on  the 
following  day  the  man  notices  that  the  thumb  is 
weak,   or   that   there  is  a  slipping  at  this  joint. 
When  the  fist  is  clenched,  the  action  of  the  flexor 
tendons  acts  to  reproduce  the  same  leverage  over 
the  same  fulcrum  as  before,  and  the  base  of  the  bone  is  slipped  out. 
There  is  no  difficulty  whatever  about  putting  it  back  accurately  in  posi- 
tion.   There  is,  however,  a  great  deal  of  difficulty  in  keeping  it  there. 

Treatment. — Extension  of  the 
thumb  and  direct  pressure  over 
the  metacarpal  base  are  to  be 
secured.  This  may  best  be  done 
by  a  tin  splint  with  a  ridged  back, 
as  shown  in  the  cut  (Fig.  646). 
With  the  hand  firmly  strapped  to 
this  splint,  a  pretty  accurate  reten- 
tion of  position  is  possible.  In  this 
position  contraction  of  the  flexor 
muscles  has  little  tendency  to  re- 
produce the  dislocation.  Fixation 
must  be  continued  for  a  consider- 
able time,  certainly  over  three 
weeks,  for  the  repair  of  this  joint 
calls  for  a  very  strong  new  cap- 
sule, as  this  newly  formed  capsule  is  to  be  the  only  support  of  the 
joint.* 


Fig.  64H.— "Gutter  splint"  of  tin.  Ix>wer 
cut  shows  the  pattern.  For  details  of  making 
compare  Fig.  314. 


*  I  know  of  no  ca-scs  of  operation  for  tWia  condition,  l)ut  havo  in  the  past  soen 
cases  of  results  .so  poor  that  operation  for  fixation  would  be,  under  modern  condi- 
tions, the  desirable  course. 
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Results. — With  adequate  protection  and  fixation  there  seems  no 
reason  why  good  results  should  not  be  secured.  As  a  matter  of  fact, 
however,  the  writer  has  not  been  able  in  any  case  treated  to  secure 
really  satisfactory  results,  mainly  because  the  patients  insisted  on  early 
use  of  the  hand.  There  has  been  always  some  weakness,  and  in  several 
cases  slight  slipping  of  the  joint  upon  vigorous  use  of  the  hand,  which 
did  not  disappear  with  time.  We  have  here  the  same  condition,  so  far 
as  the  condition  of  the  joint  is  concerned,  that  obtains  in  acromioclavic- 
ular dislocation,  in  which,  also,  the  resulting  repair  is  often  insufficient 
to  withstand  heavy  work.  In  the  thumb  injury,  moreover,  we  have  to 
deal  usually  with  the  sort  of  man  who  is  not  likely  to  pay  very  much 
attention  to  after-treatment. 

As  to  the  results  of  this  injury  where  there  has  been  no  attempt  at 
treatment,  the  writer  has  seen  but  one  case.  Here  the  injury,  received 
many  years  before,  had  apparently  been  a  pure  dislocation  and  had 
resulted  in  very  considerable  deformity,  with  some  loss  of  extension  due 
to  the  position  of  the  bone,  but  with  the  thumb  functionally  about  as 
good  as  has  resulted  in  any  of  the  cases  treated. 

Other  Luxations  of  the  Metacarpal  Bases 

Luxation  of  any  one  of  the  metacarpal  bones  may  occur  as  a  result 
of  direct  or  indirect  violence.*    Such  luxations  are  reduced  by  traction 


FiK-  647.— Luxation  of  fifth  metucamni  inward  ami  h.iokwanl.    Result  of  striking  a  blow.    Readily 
retluced  by  traction  ami  pre.'oure  (sketche<l  fn)ni  a  case  of  the  writer's). 

on  the  finger  corresponding  and  direct  pressure  applied  to  shove  the 
bone  back  into  place.  There  is  no  especial  condition  making  for  re- 
displacement,  as  in  the  last  variety  of  injury,  and  the  results  are  good, 
as  they  are  with  most  other  dislocations  of  the  bones  of  the  hand. 
Treatment  after  reduction  consists  of  ihv  application  of  a  straight  rest 
splint  and  gradual  resumption  of  use  after  two  or  three  weeks. 

Dislocations  of  the  Knuckles  (Phalangeo-MetacarpaL) 

Here  again  we  must  distinguish  between  the  thumb  and  the  fingers. 
J'or  here  again  there  is  a  si)ecial  mechanism  governing,  in  this  case, 
not  the  dislocation,  but  the  replacement  after  dislocation. 

*  The  injury  shown  in  Fig.  (it?  \vti.s  the  resuli  of  striking  with  this  hand;  the 
bone  held,  Imt  was  driven  out  of  its  joint  at  the  base. 
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Dislocation  of  the  Thumb  at  the  Metacarpophalangeal  Joint 
This  is  one  of  the  classic  injuries,  not,  however,  a  comraoa  injury, 
and  not  always  showing  its  classic  features.     The  type  dislocation  is  of 
the  phalanx  backward  on  the  metacarpal,  a  dislocation  produced  by 


■■serond  dr- 
ightrned  wit> 
itBCarpsl    J 


hyperextension  of  the  thumb.  There  is  a  tearing  of  the  anterior  part 
of  the  capsule  and  a  displacement  of  the  phalanx  upward  and  backward 
behind  tlie  rounded  head  of  the  metacarpal.  The  displacement  is 
divided  according  to  the  classic  writers,  into  two  types,  a  first  and  a 
second  degree  The  firbt  degree  is  that  in  which  the  phalanx  remains 
h\  perextended  {Fig.  648);  the  second,  that  in 
which  efforts  of  reduction  have  brought  the 
phalanx  down  parallel  to  the  metacarpal  bone, 
without  reducing  the  dislocation  (Fig.  649). 
The  ol  stacle  to  reduction,  particularly  in  the 
second  tjpe  is  an  interposition  of  the  torn 
portion  of  the  anterior  capsule  between  the  two 
bonco  L\ery  text-book  also  outlines  the  way 
F(  fiso— Tha  metB  i"  which  the  head  of  the  metacarpal  is  caught 
"b^JtonbSS  "bSiwi^ie '  between  the  tendon  of  the  long  flexor  tendon 
3" ah  rt  fl™"'''51«  heSa  ^""^  """^  h^&d  of  the  flexor  brevia  (Fig.  650). 
a,  aixiucior  poiiicis;  4,  There  is  no  doubt  that  this  has  occurred,  but 
a,  anj  5.  lenJoD  ot  'fnnj  the  writcr  is  inclined  to  be  skeptical  about  it 
""'  as  a  routine  feature  of  this  dislocation,  and  is 

inclined  to  think  the  difficulty  of  reduction  somewhat  overestimated. 
The  presence  of  the  torn  capsule  is,  however,  commonly  present,  and 
is  the  reason  for  the  special  form  of  reduction  generally  agreed  upon. 
Reduction.^The  manipulations  are  as  follows:  Hyperextension  of 
the  thumb,  whether  it  be  found  in  the  so-called  first  or  in  the  second 
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position;  hyperextension  sufficient  to  relieve  pressure  on  the  front 
edge  of  the  end  of  the  phalanx.  With  the  thumb  still  hyperextended  the 
thumb  is  shoved,  not  pulled,  down  toward  its  normal  position  at  the 
metacarpal  head.  With  this  motion  is  combined  a  rocking  and  rotating 
motion,  tending  to  help  in  keeping  the  capsule  ahead  of  the  bone.  The 
phalanx  slips  in  place  suddenly,  and  shows  no  definite  tendency  to 
become  displaced  again.  The  writer  has  seen  no  cases  in  which  this 
manceuver,  a  few  times  repeated,  did  not  succeed.  In  case  it  does  not 
succeed,  however,  the  probability  would  be  in  favor  of  the  supposition 
that  the  metacarpal  head  was  really  buttonholed  between  the  flexor 
tendons.     If   this  is  the   case,  there  is  no  recourse  but  open  opera- 


Fig.  651.— K: 

tion,  and  the  reduction  by  means  of  enlargement  of  the  buttonhole 
so  formed  and  by  direct  manipulation  under  the  eye. 

The  after-treatment  of  this  dislocation  is  not  different  from  that  of 
most,  and  the  only  comment  to  be  made  is  that  a  good  deal  of  joint 
thickening  results,  mth  a  limitation  of  motion  persisting  for  a  long 
time — sometimes  permanent,  so  far  as  hyperextension  is  concerned. 

Other  Dislocations  of  this  Joint 

These  belong  to  the  rarities,  and  are  a]Jt  to  be  only  subluxations, 
most  often  lateral,  due  to  ruptures  of  ligament,  and  requiring  no  especial 
form  of  reduction  or  treatment. 

The  writer  has,  however,  seen  two  ca-^-s  of  luxation  forward.  (See 
Fig.  0-52.)  Both  were  cases  of  many  weeks'  durati^m.  In  I)oth  the  dis- 
ability was  great,  consisting  of  inability  to  extend  the  joints,  and  in  one 
case  of  las.s  of  strength,  entirely  preventing  work;  this  man  was  a 
bench  machinist. 
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Both  cases  were  reduced  by  open 
latter,  a  perfect  result  in  the  former  case. 


,  with  a  good  result  in  the 


>cup>l  head.     Old 


METACARPAL  FRACTURE 
Fracture  of  the  First  Metacarpal 
Fractures  of  the  thumb  metacarpal  at  the  distal  end  or  through  the 
shaft  are  uncommon.     They  are  apt  to  be  the  result  of  direct  trauma. 


The  bone  is  so  isolated  tliat  diagnosis  is  rarely  difficult.  If  there  is 
doubt,  measurement  of  siiortcning,  carried  out  not  with  the  tape,  but 
as  shown  in  Fig.  600,  is  of  service. 

Fractures  of  the  metacarpal  bone  of  the  thumb  cannot  well  be 

treated  on  the  straight  splint. 
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Either  the  gutter  splint  made  of  tin  or  the  Goldthwait  splint  are 
more  serviceable.  These  must  be  made  for  each  case,  and  the  method 
of  making  and  fitting  them  is  shown  in  the  accompanying  sketches 
(Figs.  646  and  654). 


Fracture  of  the  Bash  of  the  Metacarpal  op  the  Thumb 
Two  forms  of  fracture  of  this  special  metacarpal  are  to  be  considered 
separately.  The  first  is  a  true  impacted  fracture  of  the  shaft  of  the 
first  metacarpal  into  its  own  base.  It  is  produced  by  a  force  acting  in 
the  line  of  the  long  axis  of  the  bone.  The  diagnosis  rests  on  shortening 
of  the  thumb,  on  thickening  about  its  base,  on  localized  tenderness. 
This  shortening  is  most  important.*  There  is  nothing  to  be  done,  or 
nothing  that  should  be  done,  to  reduce  this  fracture.     It  is  impacted, 


^^"rf^lJfhtUnMh. 


and  should  be  allowed  to  remain  impacted.  Function  is  restored  very 
satisfactorily  after  reasonable  rest  and  fixation,  and  the  deformity  is 
limited  to  thickening  and  to  a  shortening  which,  while  distinct,  is  not 
conspicuous  or  important. 

The  other  form  of  fracture  to  be  considered  is  the  fracture  produced 
by  similar  violence,  which  runs  upward  and  backward  through  the  base 
of  the  bone.t    This  displacement  is  upward  and  backward,  and  the 

■  Shortening  of  the  thumb  may  best  lie  measured  by  determining  the  relatioD 
of  the  enti  of  the  addueted  thumb  to  tlifi  finger  knuckle  of  the  forefinger  (Fig.  655). 
In  the  uninjured  hand  the  tip  of  tlie  thumb  comes  just  about  to  the  middle  wrinkle 
overlying  thii  joint. 

t  This  is  Bennett's  "stave  of  the  thumb."  Bennett,  Brit.  Med.  Jour.,  1885, 
ii,  200;  Ibid..  1880,  ii,  p.  i;i;  Dublin  Jour.  Me<l.  Sci.,  1882,  Ixxiii,  p.  72.  Husa, 
Jour.  Amcr.  Merl,  .Vssoc.,  June  16,  1903,  p.  1824;  and  Robinson,  Boston  Med. 
and  Surg.  Jour.,  1908,  p.  275 — have  published  more  recent  scries  of  such  cases. 
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fracture  is  not  uniformly  impacted.  In  appearance  it  almost  exactly 
resembles  the  dislocation  of  the  joint,  but  is  cither  not  so  freely  movable 
as  is  the  dislocation  or,  if  movable,  is  movable  witii  crepitus. 

It  is  to  be  treated  by  obtaining  the 
best  possible  position  and  applying 
either  the  gutter  splint,  with  fixation 
by  traction  straps,  with  or  without 
rubber  strips,  or  the  Goldthwait  splint, 
with  a  firm  pad  over  the  head  of  the 
bone. 

Some   thickening  and    some   back- 


ward prominence  remain  after  consolidation,  but  function  is  not 
interfered  with.  Funutional  results  are  far  better  than  with  the 
luxation. 

Fractures  of  the  other  Metacarpal  Boiies 
The  metacarpal  bones  may  be  fractured  at  any  point  in  their  length. 
Fractures  of  the  xkaft  are,  however,  almost  entirely  confined  to  the  result 
of  direct  violence,  while  fractures  of  the  bases  and  heads  of  the  bones 
are  often  i)roduced  by  blows  received  on  the  knuckles  acting  more  or 
less  accurately  in  the  direction  of  the  long  axis  of  the  lx)nes.  The  com- 
monest fracture  in  that  of  the  head  of  the  metacarpal  just  behind  the 
knuckle. 
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Knuckle  Fracture 
This  fracture  does  not  ordinarily  involve  the  articular  surface  of 
the  bone,  but  consists  of  a  break,  usually  oblique,  most  often  oblique 


,-« 


Fig.  658.— T«t  1 

upward  and  forward,  close  behind  the  expanded  head  of  the  bone. 
There  is,  as  a  rule,  more  or  less  entanglement  of  the  fractured  surfaces; 
that  is,  apparent  impaction;  real  impaction  is  not  the  rule. 

Symptoms. — There  is  swell- 
ing of  the  hand,  pain,  and  some 
disability.  The  diagnostic  sympi- 
toms  are  as  follows:  Shorten- 
ing of  the  bone.  Dropping  of 
the  knuckle.  Pain  on  pressure 
in  the  long  axis  of  the  bone. 
Limitation  of  active  flexion. 
Crepitus. 

If  there  is  any  considerable 
swelling,  these  points  are  not 
easy  to  make  out.  Shortening 
of  the  bone  is  made  out  not  by 
measurement,  but  by  inspection 
of  the  knuckles  with  the  fist 
closed.  The  last  three  knuckles 
are  in  this  position  in  a  straight 
line  in  nearly  all  hands.  The 
relation  of  the  first  knuckle  to 
the  others  is  pretty  constant, 
and  should  be  the  same  in  both 
hands.  If  this  inspection  is  car- 
ried out  in  this  way,  there  is 
really  no  difficulty  in  ascertaining  the  shortening. 
659  and  6G1.) 

The  dropping  of  the  knuckle  is  to  be  sought  for  in  another  view  of 


(,  659,— The  iiorainl 


raiiht  lines;    the  finjer 

(Compare   Figs. 


iha'iln 


iphyaia  Ls  at  th«  proximal  end 

I  other  four.     This  plalc  shows  sImi 
;k  (J  to  x>  ol  Ihe  Ihini  metBcnrjjHj. 
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the  clenched  hand,  as  shown  in  the  lower  sketch  in  Fig.  659.  If 
present,  it  is  usually  obvious  when  looked  for  in  this  view.  If  there 
is  any  question,  it  may  be  settled  by 
the  hne  of  the  finger  knuckle,  which 
necessarily  is  also  altered  if  the  drop- 
ping is  present  (Fig,  659). 

Pain  on  pressure  in  the  axis  of  the 
bone  is  constant,  and  needs  no  ex- 
planation. It  is  not  necessarily  very 
severe.     (See  Fig.  658.) 

Limitation  in  flexion  is  apparently 
due  partly  to  tenderness,  partly  to 
disturbance  of  the  relations  of  the 
flexor  tendon. 

Crepitus  is  not  present,  as  a  rule. 
The  greatest  diagnostic  difficulty 
presented  by  these  fractures  presents 
itself  in  case  the  patient  is  known  to 
have  had  some  previous  fracture  of 
some  knuckle.  Often  we  can  no 
longer  depend  npoti  deformity,  but 
must  rely  upon  pain  and  crepitus  and 
upon  mobility.  The  last  two  signs  are  usually  demonstrated  only  with 
the  use  of  a  good  deal  of  force. 

The  majority  of  knuckle  fractures  arc  re- 
ceived in  striking  blows  with  the  hand,  and 
are  the  pugilist's  fracture  par  excellence. 
The  knuckles  most  commonly  fractured  are 
thase  of  the  fourth  and  fifth  metacarpals. 

Treatment. — The  deformity  is  to  be  re- 
duced by  strong  traction  on  the  correspond- 
ing finger  and  by  direct  pressure  of  the  head 
backward.  Sometimes  a  rocking  motion 
added  to  the  traction  is  of  service.  Reduc- 
tion to  a  perfect  position  is  often  not  attain- 
able, and  maintenance  of  the  position  first 
obtained  is  difficult. 

There  are  two  methods  of  treating  this 
sort  of  fracture.     The  first  is  by  flexion  of 

the  hand  around  a.  roller,  the  second  by  i-nniai'"  The'iouriii'meiBrli^ 
treatment  in  the  straight  position,  with  or  Su("[  the  itomSi'v'Jt?iiSii'*ii^e 
without  traction.  In  treating  the  hand  in  [.^^'"b^i'^  "*  ''*"'  '"""•'"* 
flexion  a  roller,  most  conveniently  a  roll  of 

bandage,  sjiouki  be  u.sed.  This  should  be  about  an  inch  in  thickness 
and  about  three  or  four  inches  in  length,  corresponding  to  the  width  of 
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the  hand.     It  is  placed  in  the  palm  of  the  hand,  the  fracture  is  pulled 
into  placej  and  all  the  fingers  flexed  firmly  about  the  handle.     In 


this  position  they  are   hold  by  straps  of  adhesive  plaster  applied  as 
shown  in  Fig.  665.     This  method  is  reasonably  satisfactory  &s  regards 
results.     The  only  disadvantage  is  that  it  is  often  distinctly  uncom- 
fortable. 

Treatment  in  the  extended 

position  consists  in  the  appli- 

.-,  cation  of  a  splint  anteriorly, 

cut  to  fit  the  hand  as  shown 


in  Fig.  666.     It  should  go  out  so 
and  well  up  the  forearm.     It  is 


ncwhat  beyond  the  tips  of  the  fingers, 
padded  in  the  usual  way,  with  the 
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addition  of  a  pad,  preferably  of  thick  felt,  in  the  palm  of  the  hand. 
The  wrist  and  forearm  are  firmly  fastened  with  plaster  to  this  splint, 
and  the  finger  corresponding  to  the  broken  knuckle  is  held  in  place  by 
strips  of  adhesive  carried  over  the  end  of  the  splint.  Care  must  be 
taken  to  see  that  this  adhesive  does  not  cut  into  the  sides  of  the  finger 
at  the  tip,  and  does  not  press  upon  the  nail,  or  it  will  be  unendurable 

to  the  patient.  In  certain  cases  it 
may  be  well  to  use  a  somewhat 
longer  splint  and  to  fasten  this 
adhesive  plaster  to  elastic  strips, 
or,  better  still,  to  rubber  tubing, 
which  is  carried  over  the  end  of 
the  splint,  stretched,  and  fastened 
(Fig.  667).  Whatever  method  of 
treatment  is  adopted,  it  is  neces- 
sary to  change  apparatus  every 
day  or  every  other  day,  until 
union  has  begun  to  be  pretty  firm, 
partly  because  the  discomfort  of 
any  efficient  traction  becomes  con- 
siderable if  the  straps  be  left  in 
one  position,  partly  because  any  apparatus  applied  to  the  hand  tends 
to  sUp  and  to  become  inefficient. 

So  far  as  the  choice  of  apparatus  is  concerned,  it  may  be  said  that 
the  flexed  and  the  extended  positions  are  about  equally  effective,  provided 
that  in  the  extended  position  the  pads  be  made  large  enough.  The 
advantages  of  the  elastic  traction  do  not  seem  to  be  worth  the  additional 


'ig.  665. — Bandaxe-roII  in  palm.  Fin^ra 
fastenra  in  flexion  and  under  traction;  a  holds 
the  roll  in  place.  Straps  x  and  1,  2,  3.  hold  the 
finfcers  in  place.  This  dressing  prevents  pro- 
jection of  the  l)ones  into  the  palm.  It  is  not 
ver>'  comfortable. 


Fig.  666. — Straight  palmar  splint,  rut  out  for  the  thumb.     A  pad  to  fill  the  palm  is  placed  as 

shown  by  the  dotted  line. 


discomfort  involved,  as  a  rule.  Owing  to  the  fact  that  muscle  action 
greatly  tends  to  reproduce  the  deformity,  treatment  in  apparatus  must 
be  long  continued — a  month  at  least — to  insure  good  results. 

Results. — Some  part  of  the  deformity,  both  of  shortening  and  of 
the  ^Mropped  knuckle,"  almost  invariably  remains.  The  function  may 
be  impaired  to  some  extent  by  limitation  of  flexion,  but  is  nearly  always 
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good.  In  fact,  it  is  often  astonishingly  good  with  poor  position,  as 
will  be  seen  from  inspection  of  the  hand  of  any  old  prize-fighter.  Many 
of  these  men  have  had  a  number  of  such  fractures  without  loss  of 
strength  or  of  usefulness  of  the  hand  for  their  purpose.  Dr.  H.  L. 
Burrell  had  a  case  in  his  practice*  in  which  a  man  had  had  in  the  right 


Fie.  667. — Elastic  traction,  applied  for  fracture  of  middle  finser  metacarpal.  Splint  of  lifcht 
board  lone^r  than  the  band:  1,  Pad  over  fraj^ments;  2,  ends  of  adhesive  that  pulls  on  the  finj^ers 
tied  to  a  piece  of  rubber  tubinff  (3),  which  is  stretched  and  tied  to  adhesives  (4)  that  fasten  it  to  the 
aplint.  The  wrist  is  held  to  the  snlint  by  adhesives.  The  rubber  exerts  a  pull,  transmitted  over 
the  smooth  notched  end  of  the  splint  to  the  extension  adhesives  on  the  finger  (the  lower  sketch 
shows  the  palmar  side  of  splint) . 


and  left  hands  16  such  fractures  without  serious  impairment  of  function 
save  in  one  knuckle  which  had  been  carelessly  treated  and  came  to  an 
open  operation. 

Fractures  of  the  Shaft  of  the  Metacarpal 

These  are  usually  the  result  of  direct  violence,  and  are  apt  to  be 
approximately  transverse,  with  the  displacement  in  the  direction  of  an 
anterior  or  posterior  bowing.  They  show  little 
or  no  shortening  of  the  bone,  but  on  careful 
inspection  deformity,  mobihty,  and  crepitus  are 
all  present.  Owing  to  the  swelling  of  the  hand 
from  an  injury,  such  as  produces  these  fractures, 
they  are  very  readily  overlooked,  and  if  over- 
looked, may  produce  serious  trouble.  This  trou- 
ble is  owing  to  deformity  which  gives  a  projec- 
tion on  cither  the  front  or  back  of  the  hand, 
serious  so  far  as  the  backward  displacement  is 

concerned  only  because  such  projections  are  constantly  getting  struck; 
far  more  serious  if  the  displacement  is  forward,  because  such  displace- 


FiK.  668.— There  is  a 
stroHK  tendency  for  the 
frai^ients,  or  one  of  them, 
to  l>e  displaced  into  the 
palm. 


♦  T> 


Personal  communication. 
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ment  causes  painful  pressure  in  the  palm  of  the  hand  when  the  hand  is 
used  to  grasp  anything. 

They  are  to  be  treated  on  a  straight  anterior  sphnt,  with  the  pad 
in  the  palm  of  the  hand.  Because  of  the  seriousness  of  a  projection  in 
the  palm  it  is  wise  to  err,  if  at  all,  in  the  direction  of  padding  too  heavily 
in  the  palm.  These  fractures  unite  readily,  but  must  be  protected  for 
some  time  after  union  i 


ently  firm,  because  if  the  hand  is 
■ised  for  work,  the  action  of  the 
Icxor  muscles  tends  to  produce 


^;^ 


/ 


bowing  of  the  bone.  This  protection,  so  far,  at  least,  aa  abstinence 
from  heavy  work  is  concerned,  should  continue  for  six  weeks  after  the 
injury. 

Fractures  of  the  Bases  of  the  Metacarpai^ 
These  are  produced,  in  the  majority  of  instances,  by  indirect  violence. 
They  are  commonly  either  fractures  within  a  half  inch  of  the  joint 
surface,  roughly  transverse,  or  oblique  fractures  involving  the  joint 
surfaces.  The  detection  of  such  fractures  is  often  difficult,  because  the 
deformity  is  little  or  none,  and  mobility  or  crepitus  can  hardly  be 
made  out.  Localized  tenderness  and  thickening  and  pain  on  pressure 
in  the  long  axis  of  the  bone  may  make  us  suspect  them,  but  the  actual 
diagnosis  iimst  often  be  ma<le  by  the  x-ray.  They  are  serious  only 
because  certain  ones  of  them  remain  persistently  tender  after  injury. 
The  reason  of  thi.s  is,  1  think,  unknown,  nor  is  it  dependent  upon  any 
defective  treatment.  Treatment  can  at  most  consist  only  of  a  reduction 
by  traction  and  pressure  if  there  is  any  deformity,  and  of  subsequent 
rest  in  splints. 


CHAPTER  XIX 

THE  PHALANGES 

DISLOCATIONS  OF  THE  PHALANGES  • 

These  dislocations  are  oftenest  produced,  in  the  case  of  the  backward 

dislocation,  by  hyperextension;  in  the  case  of  the  forward  dislocation, 

by  direct  violence. 

Lateral  luxations  are  not  rare. 
They  offer  no  special  peculiarities 
as  to  diagnosis;  deformity  is  ob- 
vious. 

As  to  treatment,  there  is  only 
to  be  said  that  the  same  difficulty 
with  the  capsule  may  be  met  with 
as  in  the  thumb  luxations,  and 
mu.st  be  treated  similarly. 

Most  of  the  luxations  are  re-  ihum'^^%i.d'V^M"''Th?  cfrE>i(^«'''8"hX'ihI 
ducible  by  simple  traction  and  pres-  moida^^har^oftJ^n'confUSn^""""'  "*'"" 
sure,    and   are   treated    by   simple 

immobilization,  best  continued  only  for  a  few  days,  and  followed  by 
active  and  passive  motion,  with  massage  and  the  application  of  heat. 
Restoration  of  function  is  good,  though  full  recovery  of  motion  may 
be    slow.     Permanent    functional    damage    is    rare.     The    deformity 
remaining  is  one  of  thickening,  and  sometimes 
of  lateral  distortion,  familiar  to  all  of  us  in  this 
country,  as  exemplified  in  the  hands  of  the  old- 
time  base-bail  catchers.     The  permanent  thicken- 
ing  about   the  joint  is  the  rule,  but  not  always 
present. 

The  statement  has  repeatedly  been  made  that 
these  luxations  show  under  the  z-ray  a  fracture 
luxation  with  a  considerable  bone  fragment  torn 
"""°'"'°""""'  loose.     I  have  found  a  small  scale  torn  loose  in 

two  cases  only  out  of  many  cases  skiagraphed.  Until  further  proof  is 
forthcoming,  it  ia  fair  to  say  that  this  po.ssible  lesion  affects  neither 
treatment  nor  prognosis. 

Subluxation  of  Phalanges  with  Tendok  Rupture 
This  is  so  distinct  in  its  seriousness  that  it  deserves  a  separate  head- 
ing.    The  seriousness  of  the  injury  is  due  to  the  fact  that  both  on  the 
metacHrpo-phHiangeal  joints  ia  treated  in 
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flexor  and  extensor  sides  the  tendon  insertion  into  the  last  phalanx  is 
indistinguishable  from  the  capsule,  and  they  may  give  way  as  one 
structure. 

This  not  rarely  happens  on  the  extensor  side. 


The  mechanism  seems  to  be  that  of  a  sharp  forced  flexion  of  the  last 
joint,  with  the  next  jomt  fully  extended  or  hyperextended. 


The  chnieal  appearance  is  as  shown  in  Fir.  G74.     There  is  no  real 
luxation.     The  last  joint  can  be  straiKlitcncd  easily,  but  not  by  the 

patient's  own  muscular  efforts. 
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There  is  little  reaction  of  swelling  or  pain. 

As  the  gap  lies  open  into  the  joint,  there  is  little  tendency  to  repair 
even  under  fixation. 

Operation  is  called  for:  not  seldom  the  condition  found  is  a  tearing 
otU  of  the  tendon  insertion,  rather  than  a  rupture  of  the  tendon  as  such; 
this  makes  suturing  difficult.     I  have  known  the 
operation  to  fail  in  the  hands  of  competent  men,  V  "\ 

but  in  fresh  cases  it  is  usually  entirely  successful.  J       1  . 

In  inveterate  cases  amputation  may  be  pre- 
ferable to  the  very  bothersome,  though  slight,  de- 
formity. 

FRACTUKES  OF  PHALANGES 
These  are  almost  always  the  result  of  direct  vio- 
lence. 

They  are  very  largely  the  result  of  industrial 
accidents,  and  naturally  are  very  often  compound. 

Being  the  result  of  blows  or  crushing,  they  fol-     •■«■  *^^hiii^^'""  "' 
low  no  definite  types. 

Diagnosis  is  made  by  tenderness,  mobility,  crepitus  (by  inspection 
in  the  compound  cases) ;  as  a  rule,  the  a:-ray  is  superfluous. 
They  call  only  for  decent  reposition  and  a  splint. 

Even   the  compound  cases  usually  do  well  unless 
violently  septic. 
"Vk^t  Necrosis,  even  of  chips  of  bone,  is  not  the  rule. 

The    desirable   splints  are  shown  in  Figs.  646  and 
G60.  A  straight   'finger  splint"  may  suffice. 
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Fig.  flTB— Kraclure  of         Fig.  6T7.— Fraclure  of  Kig.   rt78,  — ralholonic    fratture    ol 


Union  is  usually  prompt  (three  to  four  weeks);  delay  of  union  in 
clean  cases  1  have  seen  only  rarely  and  only  in  fractures  of  the  last 
phalanx,  where  accurate  fixation  was  hardly  possible. 

Delayed  union,  of  course,  aceompanies  sepsis.  Non-union  seems 
not  to  occur. 
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End-results  are  uniformly  good  unless  we  get  projection  of  fragments 
on  the  palmar  side.  This,  as  with  the  metacarpal  fractures,  gives  pain 
from  gripping  hard  and  interferes  with  manual  labor. 

Phalangeal  fractiu-es  usually  tlo  fairly  well,  even  if  compound  and 
septic,  but  compound  dislocations  or  fractures  that  involve  the  joint, 


that  become  septic,  do  badly.  As  a  rule,  convalescence  is  so  slow  in 
these  cases  and  the  results  are  so  poor  that  amputation  is  preferable  to 
long  waiting. 

EPIPHYSEAL  SEPARATION 
This  ia  but  a  variant  of  fracture,  practically. 
Such  a  case  is  shown  in  Fig,  680, 


The  epiphyses  play  but  a  slight  rolo  in  hand  injuries,  considered 
from  a  practical  point  of  view. 


CHAPTER  XX 
PELVIS:  FRACTURES  AND  LUXATIONS 

Fractures  of  the  pelvis  are  not  very  rare — by  no  means  so  rare  as 
seems  generally  to  be  supposed,  nor  necessarily  so  serious. 

The  obviously  severe  fractures  are  rather  uncommon,  though,  as 
Paul*  has  pointed  out,  not  even  these  are  rare  in  certain  mining  towns, 
etc.  In  the  big  city  hospitals  such  cases  occur  less  commonly,  but  the 
less  severe  cases  are  by  no  means  uncommon.  At  the  City  Hospital 
in  Boston  I  see  certainly  four  or  five  cases  a  year,  and  this  is  only  on 
one  of  three  surgical  services  during  a  part  of  the  year.  It  seems  likely 
that  these  fractures  may  readily  be  overlooked  where  no  serious  damage 
to  soft  parts  results.     The  diagnosis  is  not  always  easy  in  such  cases. 

There  are  many  forms  of  pelvic  damage,  differing  so  much  in  cause,  in 
prognosis,  and  in  treatment  that  they  must  be  considered  separately.! 

Fractures  of  the  pelvis,  with  the  exception  of  injuries  to  the  iliac 
spine  and  crest,  represent  a  smashing,  at  one  or  more  points,  of  the 
irregular  bony  ring  which  surrounds  and  protects  the  pelvic  viscera  and 
transmits  the  weight  of  the  body  to  the  hip. 

With  fracture  of  this  protecting  ring  the  liability  of  the  viscera  to 
damage  is  obvious. 

Such  damage  and  associated  injuries  are  the  reason  of  the  high 
mortality  in  these  fractures. 

Fractures  of  this  protecting  ring  may  be  from  direct  crushing  force, 
or  may  result  from  force  transmitted  through  the  femur  by  a  blow  on 
the  trochanter,  or  even  in  falls  on  the  feet. 


Fractures  and  fracture  luxations  of  the  pelvis  may  be  divided  into — 

1.  Fractures  through  the  rami. 

2.  Fracture  through  the  rami  with  fracture  near  the  sacro-iliac 
joint,  or  with  diastasis  of  that  joint. 

*  Paul,  Ann.  Surg.,  1901,  xxxiii,  p.  733.  He  reports  54  cases  from  the  hospital 
at  Hazehon,  Pa.,  in  the  heart  of  the  coal-mining  district.  It  is  interesting  to  not€ 
not  only  the  frequency  of  pelvis  fractures  in  the  mines,  but  their  severity.  In  his 
series  the  mortality  was  50  per  cent.,  and  the  series  shows  five  ruptures  of  the  blad- 
der, nine  ruptures  of  the  urethra,  and  one  rupture  of  the  rectum,  with  many  other 
severe  complications. 

t  One  article  of  the  few  that  recognizes  fully  the  great  variety  of  pelvic  fractures 
b  an  admirable  study  by  Simon  (of  the  In.surance  Hospital  in  Neunkirchen)  that 
appeared  in  Bruns'  Heitriige,  1905,  xlv,  p.  555. 
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3.  Separation  at,  or  fracture  near,  the  symphysis  (with  or  without 
sacro-iliac  lesion), 

4.  Fracture  of  the  acetabulum. 

5.  Fracture  penetrating  the  acetabulum. 

6.  Fracture  of  the  tuber  ischii. 

7.  Fracture  of  the  ihac  crest. 


8.  Fracture  of  the  anterior  superior  spine. 

9.  Sacro-iliac  lesions  alone. 
10.  Sacra!  fracture. 


FRACTURES  THROUGH  THE  RAMI 

These  occur  either  as  a  result  of  direct  violence,  from  force  applied 
to  the  pfslvis  from  the  front,  or  from  lateral  compression  of  the  pelvis — 
a  less  dt's^ce  of  tiie  force  that  causes  the  fracture  of  class  2. 

There  may  be  fracture  of  the  rami  on  both  right  and  left. 

The  more  usual  sites  of  fracture  are  indicated  in  Figs.  (i82,  087. 
There  are  apparently  no  typical  tines  of  fracture,  only  a  general  approxi- 
mation to  a  cro^s-break  through   both  rami.     There  may  be  simply 
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fracture  of  the  pubic  ramus  alone.  Sometimes  we  have  a  double  frac- 
ture in  front,  involving  only  the  horizontal  ramus. 

Displacement  is  not  ordinarily  great — ^in  fact,  it  is  very  little  at 
the  time  of  our  examination.  It  seems  fair,  however,  to  assume  always 
that  displacement  has  been  greater  at  the  time  of  the  trauma,  and  that 
there  has  been  some  measure  of  elastic  readjustment.  It  seems  prob- 
able that  such  transient  displacement  explains  the  frequent  associated 
tearing  of  bladder,  urethra,  etc. 

For  it  is  not  very  rare  to  find  in  these  cases  an  associated  tear  of  the 
bladder,  extraperitoneal  or  intraperitoneal;  even  oftener  there  is  a  tear- 
ing of  the  deep  urethra.     These  tears  are  evidenced  by  the  usual  signs. 


7r?//f&>? 


fig.  682. — Fracture  of  rami  of  ischium  and  pubes  on  the  right.  Much  displacement  of 
the  pubic  fragment.  Showed  palpable  fragment  in  the  groin.  Recovered  practically  without 
lameness. 

but  the  presence  of  pelvic  fracture  should  put  us  on  the  lookout  for 
them. 


Diagnosis  is  made  on — 

a.  History. 

b.  Local  tenderness. 

c.  Ecchymosis  in  front  (in  absence  of  signs  or  history  of  direct 
blow). 

d.  Mobility  )  both  rather 

e.  Crepitus    )      uncommon. 

/.   Pain  on  pressure  on  the  sides  of  the  pelvis  (Fig.  683). 

g.  Pain  on  push  or  pull  on  the  pelvis  transmitted  through  the 

leg  (Fig.  684). 

A.  Pain  on  forced  flexion  or  extension  of  the  hip. 
26 


Fis^  083.— Lalcral  pnuun  nn  Ibe  pelvi 
pdvic  dunkCF. 
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1.   Displacement  shown  by  vaginal  or  rectal  examination  gives 
excellent  information  as  to  the  ischial  ramus  and  tuberosity. 
I  have  found  signs  /,  h,  and  c  most  serviceable. 
Of  course,  deformity,  mobility,  and  crepitus  are  absolutely  conclusive 
when  they  can  be  obtained  by 
direct   or   bimanual  examina- 
tion.   The  presence  of  damage 
to   bladder  or  urethra  points 
very  strongly  to  pelvic  frac- 
ture- 
As  a  rule,  we  will  obtain 
confirmation  of  details  by  the 
a:-ray,  but  the  diagnosis  may 
ordinarily  be  made  without  it. 
Reduction. — No  reduction 
is  ordinarily  needed.     In  case 
of  upward  or  downward  dis- 
placement  or  of  rotation   of 
a  loose  fragment  (in  comminu- 
tion) we  may  attempt  replacement  by  direct  manipulation.    I  have  tried 
it,  but  without  any  certainty  that  I  had  improved  the  existing  position. 
Treatmeat.^Rest  and  immobilization  by  means  of  a  snug  swathe 
about    the    hips,    preferably    a 
laced  or  strapped  canvas  swathe, 
is  all  we  need  in  simple  cases,  or 
ample   sand-bag   support   may 
be  sufficient  and  more  comfort- 
able {Fig.  686). 

In  cases  of  bladder  rupture, 
torn  urethra,  vessel  trauma, 
etc.,  the  treatment  is  that  of 
the  complication — the  fracture 
becomes  secondary,  and  to  be 
looked  to  later. 

At  the  time,  the  fracture  in 
such  cases  is  important  only  in 
that  there  is  necessarily  extra- 
peritoneal    blood -clot.        Such 

cases  do,  in  fact,  give  a  mortality  corresponding  to  the  visceral  lesion 
plus  that  of  the  frequent  infection  of  the  fracture  made  compound  by 
the  drainage  of  the  bladder  or  urethra.  Add  to  this  the  element  of 
shock  of  the  injury  or  associated  lesions,  and  the  high  mortality  needs 
no  explanation.* 

'There  arc,  liowcver,  many  cases  of  recovery  despite  these  conipli cations;  for  in- 
stance, J.  li.  Eastman,  of  Indianapolis,  In  a  recent  paper  (published  in  abstract  in 
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In  simple  cases  fixation  should  be  kept  up  three  weeks  at  least. 
What  we  accomplish  by  the  swathe  is  simply  immobilization  and 
support:  At  times  it  is  worth  while  to  supplement 
this  support  with  pillows  or  sand-bags  at  the  sides, 
supporting  trochanters  and  iliac  crests  from  behind. 
Patients  with  pelvic  fracture  arc  apt  to  have  a  good 
deal  of  pain  for  the  first  part  of  the  bed  treatment. 

Results. — I  have  had  the  curiosity  to  look   up 
end-results  in  some  of  these  cases,  and  have  been 
surprised  at   the   recovery    of   function.     Save    for   eci;hym™?8**^'ith'i>a^ 
some  slight  and  inconstant  weakness  and  occasional    ""*  "'  ""  """■ 
pain,  referred  to  the  region  of  the  fracture,  there  seem  to  be  no 
sequelie.* 


Even  where  there  remains  much  obvious  thickening  or  even  local 
deformity,  we  have  no  symptoms. 

The  results  of  associated  bladder  or  urethral  rupture  are  noted  above. 

FRACTURE  OF  THE  RAHI  WITH  FRACTURE  POSTERIORLY  OR  WITH 
SACRO-ILIAC  SEPARATION 

This  is  the  type  described  as  the  "double  vertical  fracture  of  Mal- 

gaigne,"  named  after  its  first  historian.f 

This  injury  consists  of  a  breaking  of  the  pelvic  ring  at  at  least 
two  points,  front  and  back.     (See  Figs.  688,  689,  690.) 

the  St.  Louia  Med.  Review,  November  4,  1905),  reports  three  cases  of  bladder 
rupture— extraperitoneal — with  recovery,  and  discuasea  symptomfl  and  treatment. 

Hugh  Cabot,  of  Boston  (Ann,  Surg.,  January,  1909),  reports  a  case  of  frac- 
ture of  the  rami  on  one  side,  in  which  G.  W.  W.  Brewster  did  an  immediate  peri- 
neal section  for  urethral  rupture.  Cabot  later  did  a  plastic  operation  for  urethral 
repair  with  success. 

Delore  (Lyon  m6d.,  1905,  cv,  964),  in  a  hke  case,  did  retrograde  catheterization 
and  external  urethrotomy  with  success. 

*  Cohn  (Bruna'  BeitriLge,  1905,  xlv,  p.  545)  cites  a  case  of  a  girl  of  sixteeD  who 
had  had  a  fracture  of  the  ramus  (from  oeing  run  over)  at  sixteen  months  of  age. 
The  right  ramus  was  ligament  with  nlmctl  no  bonx:   there  was  no  disability. 

t  What  Malgaigne  described  was  the  break  front  and  back  on  one  side.  Mal- 
gugne:  "Treatise  on  Fractures,"  American  edition,  1859  (Packard),  page  525. 
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The  lesioD  at  the  back  may  be  a  break  through  the  ilium  -or  a  dis- 
location or  fracture-dislocation  at  the  sacro-lliac  joint. 


The  damage  results  from  a  crushing  of  the  pelvis,  as  a  whole,  laterally 
or  anteroposteriorly,  or  from  rolling  of  the  pelvis  under  heavy  pressure. 
"Cave-ins"       of      dug 
banks,  or  of  buildings,  or 
car  accidents,  are  the  com- 
mon cause. 


i'-j 


Fia-  (ISfl,— Double  verlic.1  fr«- 
^_  ..?   J!"lg^«n«:    [r«<u™  of  .'he 

l«  (skPlrhed  afler  Cooper's  plaie). 


If  there  be  a  double  break,  front  and  back,  on  the  same  side,  all 
bony  support  of  the  pelvic  ring  Js  lost  on  this  side,  and  considerable 
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displacement  is  not  infrequently  found.     There  is  also  a  greater  pos- 
sibility of  displacement  inward  tban  in  class  1, 

If  there   is  fracture  in  front  with  sacro-iHac  separation  behind,  or 
if  the  lesion  in  front  is  a  separation  of  the  symphysis,  there  may  be  a 


m^tv  ™wn%Iu4^o7r' '"'  "  "'^ 


indnuifl;   much 


Fig.  600— Fta*iurs  ot  nuni  of  pub»:   fm 


similar  upward  displacement.*    With  fracture  on  opposite  sides,  1 
and  back,  we  get  no  such  displacement,  of  course 

Fracture,  bilateral  in  front  or  behind,  or  both,  is  rarer     It  oc 
usually  only  with  hopeless  crushing  and  with  associated  visceral  d 

With  all  cases  where  there  is  any  combmation 
of  fracture  in  front  with  damage  behind,  ruptures 
of  the  bladder  and  tears  of  the  urethra  are  rather 
common,  and  we  have  the  added  possibility  of  tear 
ing  of  the  rectum,  in  this  class. 

Diagnosis. — All  the  points  enumerated  under 
class  1  (fracture  of  pubic  rami)  have  their  beanng 
also  on  class  2. 

In  addition  we  may  have: 

(a)  Displacement,  sometimes  very  obvious, 
of  the  whole  of  one  side  of  the  pelvib, 
upward.    ?io   measurement  shows   this 
The  a:-ray  is  our  only  absolute  proof 
(h)  Mobihty  of  this  aide  of  the  pelvis  on  the  other  on  mter- 
mittent  traction  on  the  leg. 

■  Creite  (Deut.  Zeit.  I.  Chir.,  1906,  Ixxjtiii,  S.  391)  reports  an  autopay  case  of 
this  sort.  There  were  no  intrapelvjc  lesiona.  Death  occurred  from  delirium 
tremens  and  acpais  at  six  days.  The  autopsy  showed  a  separation  of  3Ji  cm.  at  th« 
symphysis,  and  an  entire  loosening  of  the  sacro-iliuc  joint  on  the  right,  with  3^  cm. 
separatioD.     The  whole  of  this  side  of  the  pelvis  was  movable. 

The  author  also  cites  a  number  of  like  cases  in  the  Mterature. 
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(c)  Local  pain  and  tenderness,  and  sometimes  ecchymosis, 
near  the  posterior  spine  of  the  ilium. 

(d)  Pain  posteriorly,  as  well  as  in  front,  on  bilateral  pressure 
on  the  iliac  crests. 

(e)  Mobility   of  one   part   on   another   (crepitus  rarely)   on 
manipulation. 

There  should  ordinarily  be  no  question  of  the  gross  diagnosis,  even 


Tig.  Oa:!.—  Frwlurr  iif  liufh  rami  nil  une  mif.  with  ^«nu^llti 


allDn  111  the  broken  pubic 


(c-iuc  'tfu  by  Or.  E.  H.  .Nkbiiti. 


without  the  a^-ray,  which  is,  of  coursi',  desirable  for  purposes  of  detail 
and  of  record. 

Treatment. — Ordinarily,  the  treatment  nt'od  l>c  only  that  advocated 
for  fractures  of  the  pubic  rami  alone  unless  there  arc  complications. 

There  is  here,  however,  an  added  item,  namely,  vertical  displacement. 
This  is  to  be  overcome  only  by  traction. 

Traction  in  such  case  (by  the  usual  Buck's  extension)  I  have  used 
and  found  serviceable;  weights  of  at  least  20  pounds  arc  required. 

Results.^Many  ca.ses  die  of  sh<ick  or  of  complications. 

If  the  patient  recovers,  in  case  we  arc  dealing  with  double  fracture, 
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consolidation  becomes  firm  and  the  sequelje  about  as  in  class  1.  Where 
there  is  fracture  forward,— sacro-iliac  diastasis  aft, — we  have  a  less 
solid  healing.  In  two  of  my  cases  of  this  sort  there  was  a  complaint 
of  pain  in  sleeping  on  either  side — more  from  sleeping  on  the  sound  side — 
and  moderate  disability  as  to  walking  and  lifting.  Such  part  of  the 
shortening  as  has  not  been  overcome  by  traction  ordinarily  gives  some 
little  disability. 

To  sum  up,  it  is  fair  to  say  that  these  cases  rarely,  if  ever,  escape 
some  disability  with  a  slight  limp  and  local  soreness  after  exertion, 
etc.,  but,  on  the  other  hand,  we  do  not  find  such  disability  as  to  interfere 
with  moderate  work  and  moderate  use  of  the  limbs. 


SEPARATION  OF  THE  SYMPHYSIS 

Separation  or  subluxation  of  the  symphysis  alone  is  a  postobstetric 
condition,  not  a  traumatic  one,  as  a  rule. 

Its  diagnosis  depends  on  local  pain  and  mobility.  The  pain  is 
brought  out  by  direct  pressure, 
by  alternate  puU  and  push  on 
the  thighs,  and  particularly  by 
forced  abduction.  There  is  ob- 
vious ecchymosis  in  this  region 
in  some  cases. 

There  may  be  gross  and  pal- 
pable separation;  this  is  rare. 

In  one  case  seen  the  damage 
resulted  from  a  fall  in  which  the 
legs  were  widely  spread.  He  had 
great  sensitiveness  in  the  region 
of  the  symphysis,  and  alx>ut  the 
adductors,  close  to  the  bone. 
There  was  some  ecchymosis. 
Mobility  at  the  symphysis  was 
so  slight  as  to  be  doubtful,  but 
attempts  to  bring  it  out  were  very  painful.  Rest  in  bed,  with  the 
wearing  of  a  pelvic  girdle,  brought  about  prompt  and  entire  recovery. 

Most  of  the  recorded  cases  have  been  of  this  type  as  to  causation 
and  symptoms.*  A  curiously  large  proportion  have  resulted  from 
accidents  of  one  sort  or  another  in  the  saddle. 

Separation  may  be  considerable,   but  is  not  usually  great.     The 

■  A  case  reported  by  Le  Gros  Clark  (quoted  hy  Stimson),  for  example,  had  a 
four-inch  separation  at  the  symphysis,  with  gaping  of  sacro-illac  joints  on  both 
sidea,  with  varioiis  fractures  also.  There  were  also  ruptures  of  the  reclum  and  of 
the  bladder,  and  the  urethra  was  torn  loose  from  the  prostate.  Obviously,  in 
such  cases,  the  bone  damage  is  a  detail  merely.  Other  like  cases  have  shown  lacer- 
ation of  the  iliac  artery  or  vein. 


Fid.    B93.— Tolnl    diBylowmeni 
BVDiphvsi*   anil  of  sacro-iiiac   jiiinfs. 
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point  of  separation  is  said  to  be  not  through  cartilage,  but  between 
cartilage  and  bone.     Fractures  may  occur  very  close  to  the  symphysis. 

Separation  of  the  symphysis  may  be  combined  with  various  fractures 
or  with  sacro-iiiac  separation  of  one  or  even  of  both  sides.  Such  in- 
juries are,  however,  very  rare. 

A  few  cases  are  on  record  in  which  such  lesions  have  been  associated 
with  a  direct  shifting  upward  of  one  side  of  the  pelvis,  as  a  whole, — 
an  actual  double  luxation,- — a  lesion  obviously  to  be  diagnosed  by  pal- 
pation, a  lesion,  by  the  way,  proved  not  so  dangerous  as  It  sounds. 

Treatment. — The  treatment  is  by  pelvic  girdle  or  jacket,  or  rarely 
by  wiring  together  the  two  sides  of  the  symphysis.* 

Reduction  of  any  vertical  displacement  is  obviously  indicated. 
Reduction  Is  by  traction. 


ipbyaia  and  d 


Prognosis. — Symphysis  separation  per  se  is  not  ordinarily  a  serious 
injury.  Symphysis  separation  with  complications  obviously  carries 
the  risk  of  these  complications,  hence  the  statistics  show  a  considerable 
mortality. t  Union  of  the  symphysis  in  these  traumatic  cases  is  satis- 
factory and  function  is  gooti,  as  a  rule. 

FRACTURE  OF  THE  ACETABULUH 
That  fracture  of  the  acetabulum,  especially  of  the  back  edge,  may 
occur,  is  beyond  doubt.     Such  fracture  is  essentially  a  complication  of 
posterior  luxation  of  the  hip. 

'KinMt  tlip  above  was  writton  I  hin'p  wired  one  case  of  syraphysis  sepa- 
ration. Tlif  inlcrval  wiih  originally  IVa  lo  2  inchi^s.  The  t^nrinK  was  between 
cartilage  and  Ihidu,  with  Krcnt  perionU'Hl  stripping.    The  denuded  bladder  was  intact. 

t  Cohn  (Bruns'  Ueitriiee,  1905.  xlv,  p.  589)  cit«8  one  ease  of  his  own  and  14  from 
the  literaturu.  Of  thene,  tncre  were  6  eaasH  of  bladder  ruptures.  In  1  there  was  clot 
suppuration  with  prompt  recovery  on  incijiion;  S  eaixa  recovered.  In  4  the  recovery 
was  perfect;  in  ^ulniost  perfect;  in  1  IheretiuU  isnotstulctl. 

Le  GroK  C'lnrk  hiiH  calkKl  iiKeiition  lo  the  fretiucncy  of  clot  suppuration  in  the 
pubic  injuries  (cited  by  Ktimson). 
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Its  existence  is  inferred  from:  (a)  Crepitus  in  reduction;  (6) 
recurrence  after  reduction. 

There  are  no  signs  beyond  this,  unless  the  skiagraph  happens  to 
tell  us  something.     The  diagnosis  is  largely    ,^— ,_ 
a  matter  of  inference. 

Reduction. — Effective  reduction  of  a  re- 
luxated  hip,  and  fixation  in  the  reduced 
position  for  more  than  the  average  time, 
constitute  our  means  of  defense. 

So  far  as  can  be  learned,  these  means 
are  efficient. 

Relaxation  of  the  hip  or  chronic  luxa- 
tion is,  at  the  worst,  excessively  rare. 

FRACTURES  THROUGH  THE  ACETABULITM 

Of  this  lesion  we  have  two  forms — a 
smashing  of  the  acetabulum  and  a  pene- 
tration of  the  joint  by  the  femoral  head 
{"central  luxation").* 

The  simple  smashing  apparently  occurs 
from  force  exerted  through  the  femur,  not     uium^'"fo*MT7rn™U(i^"\hro'u^" 
severe  enough  todrivetheheadthrough.     As     '{^j  (W"™"  Museum, upedown 
to  lines  of  fracture,  information  given  us 

by  the  i-ray  in  two  cases  of  mine  and  two  published  plates  seems 
enough  to  suggest,  if  not  to  prove,  a  general  type — a  fracture  line 
oblique  upward  and  forward. 

In  younger  patients  the  lines  of  epiphyseal  junction  may  be  followed. 

If  we  have  mere  smashing  without  penetration,  there  are  but  a 
few  signs,  namely: 

(1)  Lateral  mobility  in  the  joint,  brought  out  by  shoving  on  the 
trochanter  and  pulling  out  on  a  perineal  sling,  alternately. 

(2)  Possible  crepitus  on  this  test  or  on  flexion  and  extension,  or  on 
rotation  of  the  leg  as  a  whole. 

No  landmarks  seem  to  be  of  use.  In  only  one  case  of  mine  the  diag- 
nosis was  made  beforehand  on  the  above  signs  (with  sign  No.  2  doubtful), 
and  was  confirmed  by  the  a:-ray. 

There  is  not  necessarily  any  shortening. 

The  trochanter  may  be  less  than  normally  prominent. 

The  lesion  is  likely  to  be  confused  not  with  other  pelvis  fractures, 
but  with  fractures  at  the  hip.  As  distinguishing  signs,  the  following 
may  be  given: 

•Of  rcpcnt  reported  casea,  may  be  cited:  Wilms:  Deut,  Zeit,  f.  Chir.,  1904, 
Ixxi,  Noa.  5,  C.  tSc-hro<?der  (49  coMeclcd  cases) :  ref .  in  Jour.  Amcr.  Med,  Assoc., 
August  7,  llKlll.  ArrtftKer:  Dtut,  Zoit.  t.  Chir,  Ixxi,  Nob.  5,  6,  1S04,  S.  487.  A.  E. 
Halstead:    New  York  Med.  Jour.,  Nov.  13,  1909,  p,  953. 
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Fracture  through  the  Acetabulum. — 

(a)  No  shortening — or  next  to  none. 

(b)  There  is  no  disturbance  of  landmarks  save  for  less  promi- 
e  of  the  trochanter 


>[  ih«  head        Fig.  697. 


AttejEer"!  i-ray). 


(c)  There  is  not  apt  to  be  any  fixed  inversion  or  e 

(d)  Moljility  of  the  joint  is  pretty  near  the  normal. 
Hip  Fracture.— 

{a)  Restriction  of  mobility  characterizes  impacted  fracture  of 
the  femoral  neck. 


Fip.ai 

Bbuli'in 
iislLy  j'lerfi 


.— KpiuI  of  Ihf  Ml   femur  hu  lieen  driv 
.ronkiiiK  (lie  rami  un.i  earrjinit  Ihe  Bnor  of  Ihe 
in  from  ;!  il.     L'uxe  of  Ihe  nulhor'ii.     There  wu 


(b)  Loose  mobility  with  outward  rolling  of  the  foot  belongs  to 
iniimp'iclcd  fracture  of  the  neck. 

(c)  Crepitus  tells  nothing  as  between  loose  neck  fracture  and 
the  acetabular  lesion,  but — 
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{d)  There  is  always  up  and  down  mobility  in  loose  neck 
fracture,  and  it  is  easily  demonstrated,  as  a  rule,  by  inter- 
mittent traction  downward.     Sometimes,  however,  muscle 
spasm  hinders  this  test  unless  ether  is  given. 
Reduction  Treatment. — To  be  guided  by  the  x-ray. 
Mostly  there  is  nothing  to  reduce.     If  there  is,  strong  traction  down 
and  out  is  indicated. 

Obviously,  immobilization  is  called  for. 

I  have  used  moderate  traction  (Buck's  extension)  also,  and  in  one 
case  (see  foot-note)  lateral  traction  outward  as  well,  to  overcome  the 
tendency  to  displacement  inward. 
The  tendency  is  to  rapid  healing. 

Results. — I  know  nothing  in  detail  except  as  to  two  cases  of  my 
own.  Of  these,  one  had  some  little  stiffness.  The  other  showed  an 
absolutely  perfect  result.* 

Fracture  with  Penetration  of  the  Acetabulum:  "Central  Luxation 

OF  THE   HiP" 

Rarely,  cases  are  recorded  in  which  the  head  of  the  femur  has  not 
only  split  the  acetabulum,  but  has  actually  penetrated  it,  so  that  the 
head  comes  to  lie  inside  the  pelvis.  Great  force  is  required,  and  there 
are  very  apt  to  be  intrapelvic  complications,  often  fatal. 

Despite  certain  classifications  of  recent  years,  "central  luxation  of 
the  hip"  is  not  to  be  separated  definitely  from  acetabular  fractures  with 
fractures  through  the  arch.  Penetration  of  the  pelvis  by  the  femoral 
head  may  occur  with  very  extensive  associated  fracture  or  without 
any;t  when  the  acetabulum  is  smashed  in,  the  pubic  arch  must  give 
way  almost  necessarily. 

For  the  mechanism  of  this  fracture  we  have  little  to  guide  us  save 
an  experiment  by  Virevaux,  who  succeeded  experimentally  in  producing 

*  J.  E.:  Fall  from  a  second-story  balcony,  April,  1908.  Fracture  left  pelvis. 
Clinically,  there  was  slight  pain  only,  with  questionable  shortening,  and,  on  lateral 
pressure  on  the  trochanter,  a  displacement  of  )^  to  ^  inch  inward,  with  a  distinctf 
soft  click.  Provisional  diagnosis,  fracture  of  rim  of  acetabulum.  Very  slight 
swelling  and  ecchymosis  about  the  region  of  the  femoral  vessels.  The  x-ray 
shows  a  fracture  of  the  pelvis  just  anterior  to  (possibly  through)  the  acetabulum. 

As  soon  as  this  diagnosis  was  made  and  confirmed,  the  treatment  was  insti- 
tuted of  longitudinal  traction  with  outward  traction  exerted  by  a  band  across  the 
adductors,  to  which  a  pulley- weight  was  hitched. 

An  x-ray  plate  of  May  11th  showed  an  entire  disappearance  of  the  deformity 
shown  in  the  first  plate.  On  examination  there  is  now  no  click  or  mobility.  The 
apparatus  was  removed  at  the  end  of  four  weeks. 

May  16,  1908:   Up  in  a  chair. 

September,  1908:  Walking  about  with  limp  or  shortening  or  limitation  of 
motion.     Is  at  work.     A  perfect  hip. 

January,  1909:  Is  working  as  a  teamster  without  any  disabihty.  All  motions 
of  the  hip  are  normal. 

t  There  is  a  central  luxation  of  the  hip  recorded  in  which  the  head  is  driven 
through  the  obturator  foramen. 
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Fig.  700.— Area  of 
dullness  to  i>ercui<sion 
from  extraperitoneal 
hemorrhage  in  pelvic 
fracture. 


this  lesion  by  force  applied  to  the  trochanter  directly,  without  abduction 

or  adduction  of  the  limb.     In  three  other  like  experiments  he  succeeded 

in  producing  acetabular  fractures,   but  without  penetration.     It  is 

certain  that  the  force  is  necessarily  applied  through 
the  femur,  though  not  necessarily  through  a  blow 
on  the  trochanter.  For  instance,  in  Kronlein's  case,* 
the  only  case  on  record  of  bilateral  **  central  luxa- 
tion,^' the  injury  resulted  from  a  fall  in  which  the 
patient  landed  on  both  feet. 

The  lesion  varies,  of  course.  Essentially  it  does 
not  differ  from  that  of  the  smashing  of  the  ace- 
tabulum in  which  the  force  has  not  sufficed  to 
produce  penetration. 

As  to  lesions  of  soft  parts,  we  may  have  none, 
for  the  pelvic  fascia  is  strong.     Rupture  of  the  gut 

has  been  recorded  as  a  complication  of  the  penetrating  lesion. 

There  is  a  case  on  record  (Morel-La valine)  where  the  autopsy  showed 

not  only  penetration  of  the  pelvis, 

but   also  direct   pressure  on  the 

obturator    nerve,    explaining   the 

severe  pain  complained  of. 

Diagnosis. — The    signs    given 

for  acetabular  smashing  without 

penetration  are  equally  cogent  here. 

The    loss    of   prominence   of  the 

trochanter,  the  slackening  of  the 

tense  fascia  lata,  etc.,  are  present 

in  even  greater  degree. 

There  may  be  outward  rota- 
tion, with  loss  of  movement  at  the 

hip,  hut,  on  the  other  hand,  the 

position  may  not  be  abnormal  at 

all,  and  motions  may  be  very  free. 
Rectal    examination     showing 

the  prominence  of  the  head  (and 

possibly    its    rotation    with    the 

shaft)    may   be    of    assistance    in 

diagnosis. 

There    is  apt  to  be,  in  these 

cases,  a  good  deal  of  intrapelvic 

hemorrhage,    not   necessarily    in- 
volving large  vessels.     The  only  sign  of  this  is  dullness  on  percussion 

about  and  above  the  groins. 

The  sketch  shown  in  Fig.  700  shows  the  sort  of  pattern  of  dullness 
*  Kronlein:   ''Die  Lehre  von  den  Luxationcn,"  Dcut.  Chir.   1882,  Lief  26,  S.  25. 


Fig.  701. — Retiuction  of  the  central  luxa- 
tion bv  pulling  out  on  the  upper  end  of  the 
femur  hy  means  of  a  sling  in  the  groin,  with 
oountert Taction  on  the  pelvis;  at  the  8ame  time 
mcxierute  traction  and  rotation  exerted  down- 
ward in  the  axis  of  the  thigh. 
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we  are  apt  to  find.  This  case  was  a  fracture  of  both  rami,  not  of  the 
acetabulum,  but  the  pattern  will  serve. 

Treatment. — Obviously,  it  is  desirable  to  reduce  the  displacement  of 
the  femoral  head  and  then  treat  the  fracture  of  the  pubic  arch  in  the 
usual  way. 

This  does  not  seem  to  have  been  the  treatment  of  record  in  the  cases 
of  which  I  have  seen  the  reports,  but  this  is  mainly,  no  doubt,  because 
the  cases  have  not  been  seen  early,  or,  if  seen  early,  have  been  in  no 
condition  for  active  interference. 

Reduction  must  obviously  be  by  traction  down  and  out,  with  rota- 
tory movements  to  clear  the  way.  A  cushion  between  the  legs  to  act 
as  a  fulcrum  over  which  the  head  of  the  bone  may  be  pried  out, 
has  been  suggested. 

Katz*  has  proposed  reposition  by  pressure  from  the  rectum.  This 
seems  probably  impractical  (there  are  no  cases  to  support  it),  and  it 
seems  possibly  apt  to  inflict  further  damage;  force  exerted  through 
the  femur  seems  more  promising. 

Simon  {loc.  cit.)  says  that  only  light  traction  is  indicated,  and  that 
the  therapy  is  that  of  pelvic  fracture  in  general,  and  not  directed  to  this 
particular  lesion.  I  can  recognize  no  treatment  of  pelvic  fracture  in 
general;  it  seems  to  me  that  we  must  individualize  more. 

It  seems  probable  that  traction  on  the  femur  domnward  and  outward 
would  render  after-treatment  more  effectual. 

Prognosis. — The  possibility''  of  good  functional  results  in  such  cases 
is  illustrated  by  Lendrick's  case,t  in  which  a  man  no  longer  young  was 
involved  in  the  overturning  of  a  coach,  but  had  so  recovered  as  to  be 
able  to  take  long  tramping  trips  in  German  fashion.  He  died  of 
phthisis,  and  the  autopsy  showed  the  femoral  head  driven  through  into 
the  pelvis,  where  a  new  bony  cavity  had  been  formed.  Both  pubes  and 
ischium  had  been  smashed. 
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I  have  no  doubt  that  this  fracture  may  occur.  I  have  seen  a  num- 
ber of  cases  in  which  this  diagnosis  had  been  made,  but  none  in 
which  it  was  justified;  in  each  case  the  skiagraph  proved  a  fracture 
of  the  pubic  as  well  as  the  ischial  ramus. 

Obviously,  a  real  fracture  loosening  the  tuber  ischii  could  be  definitely 
detected  by  bimanual  examination,  i.  e.,  with  the  forefinger  in  the 
rectum  and  the  thumb  (and  the  other  hand)  outside. 

Treatment  could  do  nothing  bej'ond  immobilization,  and  for  this 
purpose  rest  in  bed  with  any  apparatus  securing  the  comfort  of  the 
patient  would  suffice. 

*  Katz:  Bruns*  Beitrage,  1902,  Bd.  xxxiii. 

t  Quoted  by  Hamilton  ;  "Fract.  and  Dislocations,"  third  edition,  1866,  p.  341. 


pelvis:   fractures  and    LfXATlONS 


I  know  nothing  of  the  results:  there  is  no  obvious  reason  why  they 
should  not  be  good. 

FRACTURE  OF  THE  ILIAC  OtEST 
These  fractures  are  rather  common.     They  occur  always,  it  seems, 
from  direct  violence  exerted,  as  a  blow  or  as  pressure,  from  the  side. 
The  lesion  is  a  separation  of  the  iliac  crest  through  any  part  of  its 
length   {see   Fig.   702),   and  to   a  varj'ing  depth,     I  have  seen  one 
case  in  which  there  was  at  least  a  suspicion  that  the  separation  was 
of  part  of  the  narrow  shell  of  epiphysis  that  runs  along  the  crest. 
Displacement  is  always  inward. 

s  rests  on  the  local  soreness  and  swelling,  on  the  palpable 
displacement,  on  crepitus,  and,  for  con- 
firmation, on  the  a:-ray. 

Mobility  and  crepitus  are  obtunable 
only  very  early;  this  fracture  "glues 
doR-n"  very  early  {like  breaks  of  the 
nose,  of  the  ribs,  etc.). 

Treatment. — Real  reduction  seems  to 
be  impracticable.  The  best  thing  to  be 
done  is  to  secure  rest.  A  tight  swathe 
must  obviously  increase  displacement  by 
pressure  toward  the  middle  line.  The 
best  thing  that  we  can  do,  therefore,  is 
to  immobilize  with  a  loose  swathe  and 
support  the  fragment  with  pillows  and 
santl-bags. 

As   noted    above,   fixation   by  callus 
KiK.    702.— Fraciiire    of    cresi     occurs  early.     When  it  has  occurred,  a 
5938)""'  *""''"''  ^'"''^""''  »p™"i«"     tight  swathe  can  do  no  harm  and  is  com- 
fortable. 
Fixation  must  be  continued  until  consolidation  is  firm  enough  to 
resist  the  pull  of  the  abdominal  muscles  which  arc  attached  to  this 
edge  of  the  ilium.     This  means  three  to  four  weeks. 

Results.— Apparently,  no  disability  occurs  beyond  temporary  sore- 
ness. Some  deformity  may  persist,  but  is  usually  slight,  and  seems  to 
be  of  no  consequence. 

SEPARATION  OR  FRACTURE  OF  THE  ANTERIOR-SUPERIOR  SPINE 
A  rare  injury.     The  one  case  I  have  seen  was,  like  all  those  reported, 
from  muscle  action.     The  process  gives  origin  to  the  powerful  sartorius 

muscle.  In  this  case  the  man— a  young  fellow  of  nineteen  years — was 
sprint-racing,  when  "something  gave  way."  He  did  not  fall,  but  could 
not  run  the  race  out.     When  seen,  he  showed  a  slight  thickening  below 
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the  normal  side  of  the  ihac  spine,  and  a  movable  fragment  could  be 
made  out,  displaced  downward,  but  not  displaced  far.  There  was 
pain  on  active  attempt  to  lift  the  thigh,  as  well  as  on  pressure  on  the 
injured  region.  Fixation  gave  prompt  union  (perhaps  fibrous,  but 
solid),  and  he  soon  regained  approximately  normal  use  of  the  leg. 
The  lesion  seems  not  to  be  one  of  any  gravity  as  to  end-results. 


CHAPTER  XXI 

LANDHAEKS  OF  THE  PELVIS  AND  HIP 

Landmarks-^Externally,  we  may  readily  distinguish — 
Anterior-superior  spine. — Its  position  is  obvious  save  in  very  stout 
persons,  in  whom  it  may  be  overlaid  with  pendulous  abdominal  fat, 
which  must  be  lifted  up  before  it  can  be  found.     (See  Figs.  703,  704, 
705.)     The  "spine"  is  not  always  sharp;  some- 
times it  is  not  even  definite  enough  to  give  an 
accurate  point  of  measurement,  but  it  is  always 
palpable. 

The  piMc  spine:  the  outer  termination  of  the 
rough  superior  border  or  crest  of  the  symphysis 
pubis. 

Pouparl's  ligament,  connecting  the  iliac  and 
the  pubic  spines. 

Symphysis. — The  symphysis  is  always  pal- 
pable, but  too  vague  in  outline  to  be  of  much 
use  as  a  landmark. 

Ramus  of  Ischium. — This  is  always  palpable 
— externally  in  the  perineum,  internally  per 
vaginam  or  by  rectum. 

Tuber  /scfij  (.^Always  palpable,  but  under 
heavy  fat  masses  it  is  very  apt  not  to  be  useful 
for  measurements.* 

Posterior-superior  spine,  the  back  end  of  the 
iliac  crest — not  always  palpable,  but  the  moat 

^^_^_^ ^  ^^     ^  ^     distinct  prominence  posteriorly. 

«"!iwr'the""i[ne  ^'''tiiur  of  Trochanter    Major. — Palpable    always    as    a 

"  "'   '  bony  point  of  resistance;  usually  its  outlines  may 

be  made  out.     Its  normal  relations  are  indicated  in  Fig.  706. 

Often  the  digital  fossa  may  be  made  out.  (See  Fig.  781.)  The 
fact  that  it  is  a  definite  hollow  on  the  sound  side,  not  on  the  injured  one, 
is  of  value  as  showing  damage,  particularly  in  hip  fractures. 

Front  of  Joint. — The  anterior  portion  of  the  hip  has  no  landmarks, 
properly  speaking,  but  marked  fullness  over  or  near  the  joint  (see  Fig. 
783)  is  of  value  as  indicating  probable  fracture  of  the  neck  or,  rarely, 


a... 


siout,     midcJIe-aKPil 


'  Tbo  tuber  ischii  and  the  ra 
or  vagina— a  point  of  no  value  ii 
tiona  of  pelvic  fnicture. 
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joint  effusion.     Fullness  from  these  causes  is  lower  down  than  that  some- 
times seen  with  fractures  of  the  pubic  ramus. 

Fascia  Lata. — The  fascia  is  hardly  a  landmark,  but  the  disappearance 
of  the  resistance  it  furnishes,  as  felt  above  the  trochanter  or  near  the 
knee  (see  Fig.  782),  is  proof  presumptive  of  dislocation  or  of  fracture 
somewhere  between  the  hip  and  the  knee- 
joint. 

Reference  to  the  diagrams  will  make  de- 
scription of  these  landmarks  and  their  iden- 
tification unnecessary.  It  may  be  noted 
that  the  anterior-superior  spine  may  be,  in 
obese  elderly  subjects,  far  above  the  fold  that  j 
usually  corresponds  to  Poupart's  ligament  I 
(see  Fig.  704),  and  that  in  such  subjects  the 
pubic  spine  may  only  be  discoverable  by 
running  the  hand  under  the  pendulous  fold 
of  abdominal  fat. 

In  utilizing  these  landmarks  we  usually 
make  the  following  routine  examination  in 
every  case  of  suspected  pelvic  injury  or  hip 
damf^e.  The  patient  is  laid  on  the  back,  so 
that  the  hips  lie  square  (a  line  between  ante- 
rior-superior spines  runs  at  right  angles  to  the 
vertical  line  of  the  trunk  and  legs),  and  the 
pelvis  lies  flat  on  the  table  (i.  e.,  the  lumbar  region  and  the  posterior 
spines  nearly  in  contact  with  the  table). 

Then  the  position  of  the  thigh  is  noted,  whether  flexed,  abducted 
or  adducted,  or  rotated  in  either  direction,  and  we  note  whether  this 
position  is  one  of  comfortable  choice  merely,  or  one  fixed  by  muscle 
spasm  or  ligamentous  or  bony  restric- 
tion. 

Then  we  measure  the  length  of  leg, 
measuring  from  anterior-superior  spine 
to  internal  malleolus  (or  sole  of  foot  at 
'  the  heel)  (Fig.  709). 

This   measurement   to   be   of  value 

must   be    with   the   pelvis   square  and 

fow/i'd"^»    with   the   two   legs   in   like   relation  of 

)m  actual    angle  to  the  pelvis.     Any  abduction  or 

adduction  changes  the  measurement  (see 

^gs  parallel,  but  pelvis  not  "square,"  the  doubled 

error  may  be  considerable. 

Then  we  place  the  thumbs  on  the  anterior  spines  right  and  left  and 
palpate,  first,  the  region  above  the  trochanter,  to  determine  the  relative 
tension  of  the  fascia  lata,  right  and  left;   second,  the  trochanter  itself, 


only  n«(Hiary 
to  Lirt  Ihe  belly  oH  Um  pubea  to 
reach  the  JaiKlmu-ks. 


Fig.  711),  and  with  1 
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noting  displacement  upward  or  outward  or  backward,  also  general 
thickening  and  obliteration  of  the  groove  at  the  back  (the  digital  fossa), 
which  is  ordinarily  to  be  felt  even  in  fat  people  if  felt  for  in  this  way. 

The  practised  hand  can  almost  instantly  appreciate  changes  of 
relation  in  such  examination.  For  the  less  practised  hand  and  for 
purposes  of  record  we  have  two  artificial  methods — the  Roser-N^laton 
line  and  Bryant's  triangle.  The  N^laton  line,  as  it  is  usually  called  in 
this  country,  is  a  Une  drawn  from  the  anterior-superior  spine  to  the  tuber 
ischii;  during  the  drawing  the  hip  is  flexed  45  degrees.  This  line  just 
strikes  the  top  of  the  trochanter  unless  this  trochanter  is  displaced. 

The  trouble  with  the  line  is  that  the  tuber  ischii  is  not  always  readily 
defined,  and  that  even  with  the  ends  fixed,  the  line  so  drawn,  across  a 
fat  hip  especially,  may  vary  greatly  with  variations  in  the  position  of 

the  operator's  head  and  eye. 

Anatomically,  it  is  all  right;  clinically,  it 
is  nearly  worthless,  save  in  the  hands  of  the 
expert  who  does  not  need  it.  (Fig.  710). 

Bryant's  *  triangle,''  on  the  other  hand, 
is  of  real  use.  This  measurement  is  made  by 
dropping  a  perpendicular  from  the  anterior- 
superior  spine,  as  the  patient  lies  on  his  back, 
and  marking  it  on  the  skin.  At  right  angles 
to  this  line  a  line  is  drawn  to  it  from  the 
trochanter,  and  another  line,  completing  the 
triangle,  from  trochanter  to  anterior-superior 
spine.  (See  Fig.  712.)  The  length  of  this 
last  Une  varies  with  injuries,  and  the  diflfer- 
ence  may  be  of  use,  but  the  second  line,  com- 
pared right  and  left,  gives  an  absolute  index 
of  the  amount  of  shortening.  It  measures 
only  shortening  beticeen  acetabulum  and  trochanter — i.  e.,  it  is  negative 
except  in  fractures  of  head  or  neck  or  dislocation,  or  the  rare  acetabular 
fractures.     (See  under  Hip  Luxations  for  illustrations.) 


Fig.  706. — Landmarks  from 
behind.  Fingers  on  greater  tro- 
chanters; thumbs  pressed  in  to 
reach  the  tuberosities  of  the 
ischium.  The  arrow  shows  the 
site  of  the  poKterior-superior 
spine. 


SACRO-ILIAC  JOINT 

This  is  a  very  strong  articulation — one  that,  by  its  shape,  permits 
little  motion  so  long  as  any  of  its  strong  ligaments  are  intact.  In 
serious  fractures  of  the  pelvis  we  may  have  diastasis  of  this  joint  as  a 
complication. 

Actual  uncomplicated  luxation  rarely  occurs  in  cases  that  survive 
the  original  injury.  Now  and  again  we  see  cases  of  sprain  of  this 
joint.  They  show  local  tenderness,  pain  on  weight-bearing,  pain  on 
flexion  of  the  hip,  and  pain  on  pressing  in  from  either  side  on  the  iliac 
crests. 


SACROILIAC   JOINT 
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The  lesion  results  from  falls  on  or  about  the  hip. 

The  treatment  is  rest  in  bed,  with  sand-bag  support  to  the  pelvis 
at  either  side,  a  pad  or  pillow  under  the  lumbar  spine,  and  a  snug  swathe 
about  the  hips;  after  this,  support  by  a  belt  carried  below  the  crest 
of  the  ilium  on  either  side  and  worn  tight  is  effi- 
cient (Fig.  708). 

The  prognosis  is  good,  recovery  ensuing 
after  lameness  of  some  weeks,"  There  is  little 
tendency  of  definitely  traumatic  cases  to  go  on 
to  the  chronic  sacro-iliac  relaxation  we  sometimes 
see. 

Chronic  sacro-itiac  luxation,  or  really  relaxa- 
tion, is  more  frequent.  This  complaint,  well 
attested  in  certain  cases,  has  attained  a  promi- 
nence of  late  which  is  probably  in  part  fictitious 
— this  prominence  represents  the  usual  psychic 
reaction  when    a    condition   previously   ignored 

comes  to  be  recognized.  ii*tiirBi  iVrniin-'iy-deyirtid 

In  the  clean-cut  cases  we  have  much  local  "  n»inenou«ime  lou. 
lameness  and  various  radiating  pains  of  hips  and  thighs,  with  much 
disability.  Pain  on  pressure  inward  on  the  ilia,  tenderness  over  the 
joints  on  either  side,  and  relief  of  discomfort  on  applying  support 
beneath  the  upper  part  of  the  sacrum  as  the  patient  lies  on  a  table 
are  the  diagnostic  features.  The  displacement 
seems  to  be  usually  a  rocking  backward  of  the 
sacrum  in  the  iliac  mortise. 

The  cases  give  at  times  a  history  of  trauma, 

but  the  condition  is  one  essentially  dependent  on 

the   relaxation    of   the   sacro-iliac   ligaments,   not 

uncommonly,  perhaps  not  abnormally,  associated 

-       _  — -  with  pregnancy  or  with  general  laxity  of  tissues. 

f      m^t^         Trauma  is  not  the  common  cause. 

The  treatment  is  rest  in  bed  with  sacral  sup- 
port, then  application  of  some  form  of  pelvic  girdle 
to  be  worn  until  recovery  is  practically  complete. 

k  ^Kwl  Sacro-ojac  Luxation 

This,  or  oftener  subluxation,  occurs  not  uncom- 
*"'    '"^iiiiKr'    '"''"^    monly  as  a  complication  of  pelvic  fractures,  espe- 
ciallj',  it  seems,  in  the  cases  of  fracture  of  one  or  both 
rami,  producetl  by  anteroposterior  pressure. 

Similar  damage  may  attend  disastasis  at  the  symphysis  caused  by 

an  follow  surh  a  rondilion — euppurtilion  in 
I  found  in  puK,  which  was  also  sterile  as  to 
noteworthy  only  as  a  curiosily. 


•Inom-c: 

isr  I  have  sTpn  siippurati 
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spreading  of  the  legs.  Such  damage  may  be  of  one  or  of  both  sides. 
There  is  but  one  case  (Dubreuil)  of  clean-cut  diastasis  of  the  symphysis 
and  of  both  sacro-iliac  joints.  Even  here  there  was  associated  fracture. 
Such  diastasis,  of  one  or  both  sides,  calls  for  the  application  of  a  tight 
compressing  swathe.  All  cases  of  double  diastasis  up  to  date  seem  to 
have  been  fatal  from  associated  intrapelvic  and  intra-abdominal  injury, 
or  tearing  of  the  iliac  vessels. 

In  case  we  have  diastasis  of  the  symphysis  in  front  and  of  the  sacro- 
iliac joint  of  the  same  side  behind,  we  may  have  a  displacement  not 
unlike  that  met  with  in  "double  fracture, '*  namely,  a  displacement 
upward  of  the  whole  side  of  the  pelvis.  This  occurs  apparently  from  a 
fall  on  one  foot,  usually.*  A  number  of  such  cases  are  on  record. 
They  are  not  necessarily  very  serious,  except  through  complications. 

Salleronf  had  two  such  cases  which  recovered  after  reduction. 

Reduction  is  by  traction  downward  by  hand,  kept  up  by  weight 
extension.     A  weight  of  25  to  50  pounds  is  not  too  much. 

The  cases  are  treated  until  union  is  relatively  solid  (i.  e.,  for  about 
a  month). 

Results. — I  have  no  experience  with  this  lesion,  and  the  cases 
recorded  give  little  detail  as  to  results.  It  seems  unlikely  that  so  ex- 
tensive a  lesion,  even  if  well  repaired,  could  ever  fail  to  leave  behind 
some  sacro-iliac  weakness  at  least,  but  the  prognosis  with  tolerable 
reduction  seems  to  be  rather  good. 

Sacral  Fracture 

Sacral  fracture  is  one  variant  in  this  general  class  of  injuries  of  the 
pelvic  ring.  It  occurs  but  rarely.  The  fracture  is  in  approximately 
vertical  line,  close  to  the  sacro-iliac  joint.  (See  Fig.  691.)  So  far  as 
published  data  go,  it  seems  to  have  no  direct  signs  by  which  we  may 
distinguish  it  from  fracture  of  the  ilium  just  on  the  other  side  of  the 
joint, J  and  it  seems  to  differ  in  no  way  as  regards  prognosis. 

*  Earle:   Med.-Chir.  Trans.,  1^35,  xix,  257. 

t  Salleron:  Arch.  G^n.  de  M^d.,  1871,  ii,  p.  34. 

t  There  should  be  liabihty  to  damage  of  nerves  of  the  sacral  plexus,  but  I  have 
met  no  account  of  such  a  lesion,  with  the  vertical  fracture.  It  does  occur  with  the 
independent  transverse  sacral  fracture. 


CHAPTER  XXII 

HIP  DISLOCATION 

Despite  its  prominence  in  the  text-books  an<i  the  literature,  disloca- 
tion of  the  hip  is  an  uncommon  lesion.  The  fascination  of  the  compli- 
cated problems  of  reduction  has  led  to  much  painstakii^  research  and 
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to  an  emphaais  which  the  lesion  from  a  practical  pomt  of  view,  hardly 
warrants 

The  catalogue  of  the  Boston  City  Hospital  (an  institution  showii^ 
a  very  large  array  of  unselected  accident  cases)  shows,  in  the  last  twenty- 


the  tub«ro*ity  of 
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eight  years,  62  cases  of  hip  luxation  to  869  cases  of  fraclure  of  the 
femoral  neck;  the  possible  error,  owing  to  uncorrected  provisional 
diagnoses  and  to  enthusiasm  for  "operable"  cases,  would,  if  corrected, 
show  an  even  smaller  proportion  of  actual  luxations. 
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Hip  dislocations  are  characteristically  a  lesion  of  adult  life,  rare, 
though  not  unknown,  in  children. 

As  a  consequence  of  their  greater  exposure  to  severe  trauma,  men, 
rather  than  women,  are  Uable  to  the  injury,  and  for  the  same  reason 
young  men  and  the  middle-aged,  rather  than  the  more  elderly. 

The  hip  lesion  that  usually  occurs  in  advanced  years  is  not  luxation, 
but  fracture  of  the  femoral  neck;    in  the  earlier  years  there  is  more 
nearly  an  even  proportion  between  the  two 
lesions. 

Dislocations  of  the  hip  are  safely  divisi- 
ble into  posterior  and  anterior  displace- 
ments. Beyond  this  the  classifications 
dlvei^e  widely,  and  it  is  hard  to  be  sure 
what  is  meant  by  the  individual  reporter, 
for  some  of  the  classes  are  based  not  only 
on  the  actual  position  of  the  femoral  head, 
but  also  on  assumptions  as  to  hmo  it 
reached  this  position. 

The  wise  classification  seems  to  rest  on 
the  position  of  the  head. 

That  is  about  all  we  can  make  out. 
Theories  of  transit  in  rotation,  etc.,  divei^ 
too  widely  for  consideration  in  practice. 

It  is  not  even  worth  while  to  be  over- 
precise  in  classification  of  position.  In  any 
individual  case  the  position  is  to  some 
extent  liable  to  change  with — or  even 
without — gentle  manipulation.  Moreover, 
very  exact  determination  of  position,  even 
if  possible,  is  of  no  moment  so  far  as  the 
all-important  matter  of  reduction  is  con- 
cerned. 

The  type  of  displacement  depends  on 

the  relation  of  the  displaced  head  to  the 

socket  and  to  the  ligaments. 

be*v"y'con9Serttbie'm''inouiIt'°''^  Bigclow"  has  fixcd  for  all  time  the  very 

important  role   of    the   Y-iigament.     The 

matter  of  first  importance  in  luxation  is  whether  the  head  has  escaped 

so  as  to  lie  in  front  of  or  behind  the  plane  ot  this  ligament. 

The  division  into  posterior  and  anterior  forms  includes  all  cases 
save  those  very  rare  "irregular"  ones,  wliere  the  strong  ligaments  are 
torn  loose,  in  which  any  position  may  be  assumed,  and  those,  hardly 

•  Higclow,  n.  J.:  "The  Mechanism  of  Disloralion  and  Frnctnrp  of  the  Hip, 
with  (III'  licihic'ti'in  ot  the  Disloeutiona  by  the  Flexion  Method."  Phllaitclphia, 
Henry  C,  !/■»  ft  Co.,  1.HC9, 
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less  rare,  of  "central"  luxation,  in  which  fracture  of  the  pelvis  at  the 
acetabulum  permits  the  entrance  of  the  femoral  head  into  the  cavity 
of  the  pelvis*  or  in  which  the  head  is  driven  through  the  obturator 
foramen. 

Posterior  displacements  include  the  dorsal  (including  everted  dorsal) 
and  the  ischiatic  type.f 

Anterior  luxations  include  the  pubic,  suprapubic,  obturator,  and 
perineal  forms. 


Fig.     712. — Bryant's     triangle.     With  Fig.  713. — Line   dividing  anterior   from   poa- 

the  patient  on  the  back  a  perpendicular  tenor  dislocations.  This  line  runs  through  centers 
line  is  drawn  from  the  anterior-superior  of  both  acetabula. 
spine  to  the  table;  the  perpendicular 
distance  of  the  trochanter  from  this  line 
(that  is,  the  length  of  the  short  leg  of  the 
triangle  in  the  ngure)  gives  the  measure 
of  the  shortening.  This  is  ordinarily  the 
best  single  test  of  shortening. 

POSTERIOR  DISLOCATIONS 

These  are  far  the  commoner  class.  They  may  occur  as  a  result  of 
falls,  but  most  often  as  a  result  of  crushing  injuries,  as  in  cases  where 
a  laborer  is  caught  by  a  caving  bank  or  is  borne  down  from  behind  by  a 
falling  bale  or  cask. 

The  exact  mechanism  is  not  always  clear,  and  here,  as  usually, 
experiments  on  the  cadaver  help  but  little,  for  the  resisting  action  of 
muscles  has  a  definite  bearing  on  the  result. 

We  do  know,  however,  that  sharp  inward  rotation  of  the  partly 
flexed  and  adducted  leg  may  be  a  suflicient  cause  alonCj  and  that  a 
direct  backward  thrust  is  often  the  apparent  cause. 

Allis  has  ingeniously  explained  how  backward  thrust  of  necessity 
involves  adduction  and  rotation  inward,  t 

Probably  this  scheme  holds  true  for  slow-acting  forces.  It  seems 
probable,  however,  that  a  quick  thrust  backward,  acting  as  a  direct  thrust 
only,  may  also  produce  a  backward  luxation. 

*  Described  under  Pelvic  Fractures. 

t  The  classic  forms  of  luxation  usually  described  are — dorsal,  ischiatic,  obtura- 
tor, pubic,  with  various  subclassifications,  and  with  various  forms  classed  as 
atypical. 

+  Allis,  Oscar  A.:  "An  Inquiry  into  the  Difficulties  Encountered  in  the  Reduc- 
tion of  Dislocations  of  the  Hip"  (Gross  Prize  Eissay),  Philadelphia,  1896  (pp.  85-87). 


424 


•   DISLOCATION 


Ordinarily,  the  position  in  n-bicb  the  ^-ictim  is  caught  will  be  found 
to  have  been  substantially  that  of  Fig.  714.  Here  adduction  inward, 
rotation,  and  backward  thrust  all  act  together. 

The  important  factor  in  producing  rupture  of  the  capsule  is  inward 
rotation.  In  inward  rotation  the  head  is  pried  downward  and  back- 
ward against  the  stretched  capsule.  Rupture  by  such  forced  rotation 
alone  may  commonly  be  produced  on  the  cadaver. 

It  is  probably  because  the  tear  in  the  capsule  is  constantly  so  pro- 
duced by  rotation  that  the  situation  of  the  tear  at  the  lower  back  part 
of  the  joint  is  relatively  constant  in  its  site. 

Obviously,  according  to  a  greater  or  a  less  degree  of  flexion  at 
the  time  of  rupture,  the  tear  will  lie  a 
little  further  forward  or  a  little  farther 
back. 

When  the  capsule  is  once  torn,  inward 
rotation  tends  to  displace  the  head  down 
and  backward,  while  the  associated  back- 
ward thrust  in  the  line  of  the  adducted 
femur  tends  to  produce  backward,  or 
backward  and  upward,  luxation,  as  the 
case  maj'  be. 

After  the  head  of  the  bone  is  once  out 
of  the  socket  it  may  move  in  various 
directions  around  the  edge  of  the  socket, 
according  to  the  proportionate  rdle  played 
by  the  various  forces  acting. 

Moreover,  with  the  head  once  start>ed 
toward  the  dorsum,  the  mere  weight  of 
the  leg  gives  force  enough  to  carry  the 
head  (the  end  of  the  short  arm  of  the 
lever,  which  has  its  fulcrum  in  the  Y-liga- 
ment)  farther  upward.  Any  force  used 
in  picking  up  and  transporting  the 
patient  acts  similarly  to  displace  the  head  further  upward. 

Therefore,  any  attempt  at  exact  determination  of  the  forces  acting 
to  produce  the  given  result  is  futile.  The  head,  once  out,  may  go  in 
any  direction. 

Certain  checks  and  obstacles  {to  be  considered  later)  limit  the  up- 
ward progress  of  the  head.  Autopsy  findings  make  it  pretty  clear  that 
in  certain  cases  the  head  is  driven  through  the  capsule,  or  twisted 
through,  in  a  different  way  from  that  described,  since  they  show  the 
site  of  escape  of  the  head  to  have  occurred  above  and  behind.  This  is 
not,  however,  the  usual  route  of  escape  of  the  head  from  the  socket. 
Lesions-^C apsiile- — The  capsule  is  ordinarily  torn  through  at  the 
back  part  at  or  below  the  site  of  insertion  of  the  obturator  intemus. 
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The  tear  varies  greatly  in  length,  largely  according  to  the  forces  acting 
after  the  head  has  left  the  socket.  It  varies  also  in  site,  being  near 
either  the  femoral  or  the  acetabular  insertion,  or 
running  irregularly  between  them. 

Muscles. — The  tendons  of  the  small  rotators 
are  in  close  relation  to  the  capsule,  and  are  verj' 
apt  to  be  torn  with  it,  as  the  head  goes  out  or 
as  the  upward  progress  of  the  head  enlarges  the 
capsular  tear.  Obturator  extemus,  obturator 
intemus,  pyriformis,  and  quadratus  muscles  (or 
tendons)  have  all  been  found  torn  frequently; 
even  the  gluteus  maximus  is  torn  at  times.  In 
case  of  the  short  muscles  they  are  evidently  torn 
loose  by  direct  pressure  of  the  head,  and  accord- 
ing to  the  point  of  exit  any  one  may  be  torn,  or 
all  may  be  torn,  by  the  sweep  of  the  femoral  '*'  'v-iiaam'ifi.""" 
head  upward,  or   they  may  all   escape  tearing, 

leaving  the  head  lying  behind  and  below  the  obturator  tendons,  or 
the  head  may  push  its  way  betioeen  the  intact  obturator  intemus  and 
the  intact  pyriformis,  or  between  the  pyriformis 
and  the  gluteus  minimus,  without  tearing  either. 
.\dductors,  pectineus,  gracilis,  gluteus  maxi- 
mus, etc.,  may  also  suffer,  but  these  muscles  are 
probably  torn  rather  by  stretching  in  their  length 
than  by  direct  violence. 

I^esions  of  nerves  and  vessels  are  noted  later. 
Position  of  the  Head. — Posterior  dislocations 
are  variously  divided:  perhaps  the  conservative 
el assifi cation  is  as  follows: 

High  dorsal — head  up,   behind;  definitely  on 
the  dorsum  jlii. 

Low  dorsal — head  about  between  the  ischiatic 
notch  and  the  joint.     This  is  the  common  type.* 
l^iral!^''"'4   ^Dbfi"tt*^  Everted  dorsal  j  (in  which  the  external  limb 

"rnus"'aHa  "rp^ptfi^"^  'ft'  °^  ^^^  Y-Hgament  is  torn) ;  the  head  lies  above 
sHstio  nerve:  T.  'vyii'-  the  joint  and  Well  toward  the  anterior-superior 
'*™"*  spine. 

Ischiatic  Luxation. — (Probably  the  same  as  Bigelow's  "dorsal  below 

*  The  type  of  luxation  called  "anterior  oblique"  is  that  in  which  the  head 
as  in  an  onlinary  doreal,  but  the  femoral  neck  has  been  carried  up  a 
ulum,  ajid  the  thigh  croeses  its  fellow  in  addurfion. 

Bigelow  produced  this  lesion  ex  perl  men  tally  only:  there  is  no  dinieal  evidence 
of  its  occurrence,  in  his  time  or  since. 

t  There  is  an  especial  interest  attached  to  the  "everted  dorsal"  luxation  in 
that  the  position  of  the  head  is  about  that  of  the  "subepinoua"  variety  of  anterior 
luxation,  though  the  route  traversed  by  the  head  to  reach  this  position  is  exactly 
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the  tendon.")  This  class  takes  in  cases  in  which  the  head  lies  low  and 
displaced  backward  in  the  direction  of  the  ischiatic  notch,  or  further 
down  toward  the  tuber  ischii;  these  cases  are 
uncommon. 

It  is  to  the  credit  of  Malgaigne  to  have 
shown  that  dislocations  "on  the  dorsum  ilii" 
f_  hardly  ever  really  reach  the  dorsum,  and  that 
the  run  of  dislocations  lie  lower  than  we  ordin- 
arily think.  It  is  indisputable  that  the  head 
only  rarely  passes  above  a  line  drawn  from  the 
anterior-superior  spine  to  the  top  of  the  greater 
sciatic  notch.  (See  Fig.  717.)  The  miscon- 
ception in  this  regard  is  perhaps  in  part  due  to 
the  fact  that  the  pelvis  in  standing  or  lying 
is  tilted :  a  dislocation  upward  goes  toward  a 
part  of  the  pelvis  that  the  anatomists  persis- 
tently call  backtcard,  which  lies,  in  fact,  upward 
and  backward. 

Symptoms. — In  the  ty-pical  dorsal  disloca- 
tions we  have  flexion  and  adduction,  with 
apparent  shortening  of  the  limb,  a  shortening 
in  part  actual,  in  part  due  to  the  error  of 
measurement  in  the  presence  of  adduction. 
(See  Fig.  711.) 

There    is    usually   sharp   inversion — com- 
monly the  toes  rest  on  the  dorsum  of  the  sound  foot.     Inversion  is 
the  luxations  of  the  ischiatic  type,  less  in  those  high  up  on 
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Fkxion  will  obviously  be  more  complete  in  cases  where  the  head 
lies  low  down.     The  same  ia  true  of  adduction.     There  is,  however, 
much  variation  in  position. 

Inversion  and  flexion,  at  least,  do 
not  seem  to  vary  very  exactly  accord- 
ing to  the  position  of  the  head.  It  must 
be  remembered  that  the  tension  of  the 
Y-ligament  is  the  main  factor  in  flexion 
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and  inversion;  this  tension  is  directly  proportionate  to  the  distance  the 
head  is  displaced  away  from  the  joint  cavity. 
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The  varying  obliquity  of  the  planes  of  ilium  and  ischium  on  which 
the  head  rests  have  a  bearing  on  the  position  of 
the  head  and  leg,  but  there  would  always  be  in- 
version, even  if  the  pelvis  were  flat-sided,  because 
of  the  tension  of  ligaments. 


As  to  flexion,  the  lodgment  of  the  head  on  the  pelvis  (with  the  ten- 
sion of  the  Y-Iigament)  may  be  the 
only  factor  in  maintaining  flexion 
— or  there  may  be  a  resistance  of 
the  external  rotators,  under  which 
the  head  is  hooked.  This  relation 
varies  not  only  with  the  position 
of  the  head,  but  with  the  point  of 
exit,  with  the  amount  of  tearing  of 
these  muscles,  etc. 

In  dorsal  luxations  the  head  is 
not  often  palpable;  in  thin  persons 
it  may  often  be  felt  vaguely;  in  fat 
people  it  is  commonly  buried  out 
of  reach. 

The  acetabulum  is  so  rarely  pal- 
pable that  it  is  hardly  useful  as  a 
landmark. 

A  patient  with  dorsal  luxation 
is  unable  to  walk  or  to  stand  on 
the  leg. 

Shortening  is  usually  obvious, 
but,  in  fact,  the  anatomic  shortening 
is  slight ;  most  of  what  we  see  is  the 
apparent  shortening  of  adduction. 

The   patient  stands   {if  he  can 

.«i.J^?:  rS'n,';/'Ztc^aiinn''J',r„j"^  'b^     ^'^^'^^  0"  t^e  sound  leg)  with  a 

t'h?JS?d?siw'aiiTm"'  ''"^  '""*  '""^* '"""  '     ^oTc  or  Icss  matkcd  lordosis.     If 

he  lies  down,  this  lordosis  largely 

disappears,  and  the  abnormal  position  of  the  leg  becomes  more  obvious. 
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On  testing  motion  we  find  that  extension,  abduction,  and  outward 
rotation  are  sharply  and  definitely  cliecked.  Flexion,  increase  of 
adduction,  and  rotation  inward  are  usually  practicable.  If  flexion  is 
also  limited,  this  stiould  mean — and  probably  does  mean — a  luxation 
above  one  or  more  of  the  external  rotator  tendons. 

In  dorsal  displacements  there  is  loss  of  the  prominence  of  the  tro- 
chanter and  of  the  hollow  behind  it;  the  gluteal  fold  is  higher  than 
normal;  the  ligaments  and  the  tense  muscles  prevent  palpation  of  the 
acetabulum  in  front. 

The  head  may  be  palpable  behind;  as  a  rule,  it  is  not. 

There  is  no  filling  up  of  the  space  just  below  the  groin  as  there  is 
in  hip  fractures. 


Measurements  carefully  made  show  little  shortening.  Real  shorten- 
ing is  not  over  ^  to  1  inch. 

Decrease  of  distance  from  the  anterior-superior  spine  to  the  tro- 
chanter is  not  over  1  inch,  and  is  usually  distinctly  less. 

There  need  be  no  question  as  to  the  presence  of  inversion  or  eversion, 
inasmuch  as  the  foot  necessarily  moves  with  the  leg.  The  relations 
are  often  made  clearer  by  flexing  the  knee. 

The  rule  usually  given  is  that  the  head  points  very  nearly  in  the  same 
direction  as  the  internal  condyle  at  the  knee.  This  is  true,  but  the 
way  the  foot  points  {at  a  right  angle  to  the  pointing  of  the  condyle) 
gives  a  handier  check,  equally  reliable. 

We  have,  then,  a  tolerably  constant  picture  in  almost  all  dorsal 
luxations,  as  shown  in  Figs.  719-728. 

The  few  exceptions  are  the  "irregular"  luxations  known  as  everted 
dorsal.     (See  Figs.  729  and  730.) 


430  HIP  DISLOCATION 

In  everted  dorsal  luxation  the  femoral  head  is  no  longer  in  contact 
with  the  broad  surface  of  the  ilium,  but  has  swimg  clear  anteriorly, 
and  the  restraint  of  extension  and  outward  rotation  no  longer  exists; 
the  displacement  of  the  axis  of  the  limb  is  but  slight,  and  there  is  a 
good  deal  of  mobility.     There  is  extreme  (m/ward  rotation. 

The  attitude  is  very  similar  to  that  of  everted  pubic  luxation,  but 
the  dorsal  form  will  hardly  show  so  much  eversion.  Allis  says  that  in 
this  form  direct  pressure  on  the  head  will  cause  it  to  sink,  as  a  "shifted 
thyroid"  will  not. 

IscHiATic  Luxations 

Dislocations  known  as  ischiatic  are  perhaps  a  transition  form  between 
anterior  and  posterior,  but  may  be  described  here.  They  are  the  rare 
cases  when  the  head  rests  just  below  and  behind  the  acetabulum,  on 
the  ramus  of  the  ischium.  (See  Fig.  731.)  The  rarity  of  this  form  is 
no  doubt  due  to  its  instability;  obviously,  only  a  little  force  is  needed 
to  shift  the  head  either  way— displacement  posteriorly  is  almost  certain 
if  the  patient  lies  on  his  back,  owing  to  the  weight  of  the  leg.  A  few 
clean-cut  cases  are  reported,  however,  of  real  ischiatic  luxation. 

Clinically,  this  lesion  differs  from  the  low  dorsal  type  only  in  the 
presence  of  greater  flexion. 

ANTERIOR  DISLOCATIONS 

We  have  the  following  types — 

Pvinc — including  suprapubic  (and  inf raspinous  or  subspinous) ; 
reversed  thyroid;  obturator;  perineal. 

Broadly  speaking,  these  are  luxations  resulting  from  abduction  and 
extension,  rather  than  from  the  adduction  and  flexion  responsible  for 
the  dorsal  types. 

The  mechanism  is  not  constant,  of  course,  and  the  ease  with  which 
an  anterior  may  be  converted  into  a  posterior  displacement,  and  vice 
versa,  should  make  us  cautious  in  any  statement  as  to  the  mechanism 
of  production. 

The  escape  of  the  head  in  both  types  may  be  pretty  low  down;  as 
a  rule,  it  is  definitely  further  downward  and  forward  in  the  anterior 
forms. 

The  capsule  in  anterior  luxations  is  torn  below  and  in  front;  the 
encircling  rent  stops  in  front  at  the  Y-ligament.  The  rupture  of  the 
capsule  in  this  form  of  luxation  is  a  result  of  direct  strain  in  abduction — 
usually  in  abduction  in  the  ''coronal''  plane,  without  flexion. 

In  this  sort  of  trauma  we  have  a  bony  fulcrum  to  deal  with — that  of 
the  neck  against  the  acetabular  rim: 

Abduction  of  the  leg,  uith  this  fulcrum,  obviously  gives  ample 
pressure  below  to  burst  the  capsule;  and  this  is  usually  the  mechanism 
of  rupture.     Simple  hyperextension  of  the  hip  may  cause — and  has 
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caused  iu  indisputable  cases  reported — a  like  luxation,  with  a  tear  well 
forward  in  the  capsule.  Here  the  hyperextension  gives  the  force  for 
leverage,  while  the  back  of  the  acetabulum  and  the  Y-Iigament  give  a 
combined  fulcrum,  so  to  speak. 

Such  a  mechanism  of  displacement  is  rare;  the  dislocation  by  abduc- 
tion is  the  rule. 

Lesions. — The  capsule  is  torn  in  front  and 
below.  .The  Y-Hgament  is  usually  intact.  The 
ligamentum  teres  is  torn  across  or  is  lifted  out  of 
its  insertion. 

Muscle  damage  is  exceptional,  apparently.  Of 
course,  muscles  in  the  direct  path  of  the  head  may 
be  damaged,  though,  as  a  rule,  they  are  not. 

The  sciatic  nerve  is  not  exposed  to  injury.  The  how*t£e  idiTS"^ 
anterior  crural  nerve  is  so  exposed  in  the  pubic  (Xnfm'™  tho'nBok 
forms  of  luxation,  and  anesthesia,  with  some  muscle  "„ 'aWu'Mior ''Sirh^ 
atrophy  in  the  area  of  its  supply,  temporary  or  per-  "^  ^Xtt^  """  "' 
manent,  results  in  some  cases. 

Vessel  injury  is  more  likely  in  this  form  than  in  the  posterior  luxa- 
tions,* but  is  vastly  uncommon. 

Obviously,  luxation  by  hyperextension  stretches  the  vessels  across 
the  displaced  head  in  dangerous  fashion;  carried 
far  enough,  it  must  cause  vessel  rupture  almost  of 
necessity.  In  the  common  trauma  by  abduction 
there  is  but  little  chance  of  this  complication,  for 
the  head  lies  on  a  deeper  plane  than  the  vessels. 

Compound  luxation  is  far  more  apt  to  occur 
with  anterior  luxation  than  with  the  posterior, 
though  it  is  always  very  rare. 

Position  of  the  Head. — The  head  may  lie  over 
the  obturator  foramen,  or,  driven  to  the  limit  of 
the  length  of  the  ligament,  it  may  go  so  far  inward 
as  to  present  in  the  perineum. 

Displaced  forward,  it  not  uncommonly  lies  on 
or  just  below  the  pubic  ramus;  rarely,  it  passes  the 
ramus  and  may  lie  under  the  Y-Hgament,  which  is 
stretched  across  the  front  of  the  femoral  neck,  (See 
Fig.  736.) 

Or,  by  outward  rotation  and  adduction,  the 
head  may  come  to  lie  at  a  point  close  under  the 
anterior  spine;  in  this  case  the  position  is  very  like  that  of  the  everted 
dorsal  form  noted  above. 

*  The  only  two  cases  of  damage  to  the  great  vessels  of  which  I  find  record 
(Debou4,  and  one  ease  noted  in  a  report  of  the  fourteenth  Prnssiao  army  corps, 
1878)  were  both  pubic  luxations. 


the  iroin  (dlscnini 
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Syn^toms. — In  all  cases  of  anterior  luxation  the  limb  is  extended 
more  or  less  fully,  in  contrast  to  the  posterior  forms:  extended  in  more 
or  less  marked  abduction. 

Unlike  the  dorsal  luxations,  this  anterior  dislocation  does  not  abso- 
lutely interfere  with  walking,  though  such  walking  must  be  clumsy 
and  accompanied  by  much  pain. 

There  are  no  fixed  lines  or  boundaries  between  classes  and  subclasses, 
clinically,  in  the  anterior  luxations. 

The  head  escapes  under  an  abducting  force  at  a  point  so  far  forward 


that  it  does  not  tend  to  slip  up  and  backward,  and  we  find  a  displacement 
forward  that  carries  the  lioad  to  any  point  between  the  ischial  ramus 
and  the  puljes,  or  even  to  a  point  under  the  anterior-inferior  spine. 

All  displacements  of  this  sort — whatever  they  have  been  called  by 
zealous  lexicographers— arc  in  essence  the  same,  and  the  treatment  is 
the  same,  save  for  .slight  modifications. 

For  convenience,  we  divide  the  displacements  into  pubic  (with  its 
variants)  antl  obturator  and  perineal  types. 
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Pubic  Luxations. — Here  we  have  displacement  of  the  head  up  and 
forward. 

Eversion  is  marked,  and  cannot  l>e  corrected. 

There  is  definite  fixed  abduction,  though  this  is  less  than  in  the  ob- 
turator and  perineal  cases.  Adduction  is  impossible.  The  Ipg.  seen 
from  the  side,  is  in  nearly  full  extension. 

There  is  apparent  lengthening. 

The  prominence  of  the  trochanter  fails;  the  trochanter  lies  near  to, 
sometimes  actually  in,  the  acetabulum. 

The  acetabulum  is  not  palpable,  with  rarest  exceptions. 

The  head  lies  Ijcncath  or  even  internal  to  tlie  vcs.sels,  and  is  j 


pable — and  usually  visible — as  a  fullness  in  the 

groin,  even  if  its  outlines  are  not  to  be  made 

out  clearly.     The  actual  position  of  the  head 

varies;  it  may — ^usually — lie  below  the  ramus     '"' ""■''■ 

of  the  pubes,  or  it  may  ride  up  on  it,  in  which  case  its  presence  there 

is  very  readily  made  out. 

Dislocation  of  the  head  over  the  brim  of  the  pelvis  implies  very 
extensive  capsular  damage;  it  is  rare. 

The  farther  the  head  rides  upward,  the  less  will  l>e  the  permanent 
abduction,  and  the  greater  will  be  the  rotation  outwanl. 

Suprapubic  Luxation. — If  the  head  passes  over  the  brim,  we  have 
the  rare  suprapubic  form.  In  this  case  the  prominence  of  the  femoral 
bead  in  the  groin  can  hardly  leave  a  doubt  as  to  the  diagnosis.  In 
place  of  slight  flexion  of  other  anterior  forms  we  have  a  position  of  full 
extension.     Abduction  is  slight. 

InJTaspinous  or  Subspinous  Luxation. — This  is  a  form    in  which 
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adduction  has  forced  the  femoral  head  to  a  point  close  to  the  anterior- 
superior  spine,  where  it  is  firmly  held  by  the  Y-ligament,  under  which 
the  neck  has  been  forced.  (See  Fig.  736.)  There  is  no  permanent 
abduction;  no  flexion:  there  must  be  definite  outward  rotation. 


Everted  AiUerior  Lttxalion  {Reversed  or  Everted  Thyroid). — In  the  cases 
known  as  reversed  thyroid,  the  head  has  come  to  a  position  where  it  is 
hooked  over  the  Y-ligament;   there  is  no  longer  any  firm  fulcrum,  nor 


any  ligamentous  resistance  to  maintain  abduction,  but  the  external 
rotation  is  extreme.  (See  Fig.  737.)  The  position  is  like  that  of  the 
everted  dorsal,  but  the  eversion  is  greater,  and  there  is  the  possibility 
of  abduction  to  a  greater  extent  than  in  the  dorsal  form.     The  pro- 
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duction  of  this  form  of  displacement  is  by  excessive  outward  rotation 
from  the  pubic  or  suprapubic  form.  (Compare  Fig.  729,  "everted 
dorsal,")  ^ 

Obturator  Luxation. — In  obturator  luxations  / 
we  have  some  fiexion,*  abduction,  and  rotation 
outward.  Measurements  show  an  apparent 
lengthening,  but  this  is  due,  in  the  main,  to 
the  error  of  measurement,  unavoidable  where 
there  is  any  abduction,  rather  than  to  real  dis- 
placement. Flexion,  properly  speaking,  is  not 
present  in  any  considerable  degree;  lateral  Rexioa 
of  the  everted  leg  should  be  described  not  as 
flexion,  but  as  abduction. 

The  head  of  the  femur  is  not  ordinarily  pal-  '}"<»  '■''?  P5",^'?""  1''^" 
pable,  though  some  fulness  may  indicate  its  "  "  '  *  "wnun . 
position.  The  empty  acetabulum,  as  a  rule,  is  so  covered  by  muscles 
and  by  the  tense  fascia  lata  that  it  cannot  be  made  out.  The  promin- 
ence of  the  trochanter  is  lost ;  sometimes  the  tro- 
chanter is  not  palpable  at  all. 

Motion  is  practically  nil.  Adduction  and  inter- 
nal rotation  are  entirely  impossible. 

Perineal  Luxations.— Petine&l  luxations  show  like 
signs,  save  that  abduction  is  more  marked. 

The  diagnostic  sign  is  the  presence  of  the  head, 
clearly  palpable  or  felt  as  a  marked  resistance,  in 
the  perineum. 

The  position  is  that  shown  in  Fig.  744. 


■t^iJly."' 


CENTRAL  LUXAnON 
This  name  is  given  to  cases  in  which  the  femoral 
head  is  driven  inward  into  the  pelvis.  In  most 
cases  the  head  goes  through  the  smashed  aceta- 
bulum, and  penetration  is  only  partial.  These 
cases  show  no  constant  deformity  save  loss  of  the 
iiVvrp'^n'orfou^iric'-  prominence  of  the  trochanter,  and  slight — and  in- 
th^M*!*"  w™'"™ 'o(  constant^malposition  of  the  limb.  There  is  a  little 
"™^nince'*  of°"iro-    Shortening. 

Mrip'ohort^rHnB™"' '  ^^^   detail  of  these  cases  is  considered   under 

Pelvic  Fracture. 

A  few  cases  are  recorded  in  which  the  femur  has  penetrated  through 

the  obturator  foramen,  an  exaggerated  obturator  form,  so  to  speak. 

The  deformity  is  approximately  that  of  the  obturator  luxation.     The 

□  the  edge  of  the 
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head  may  be  palpable  by  rectal  examination.  Reduction  is  by  direct 
traction  and  leverage;  in  these  cases  the  ligaments  are  gone,  and  need 
not  be  considered. 

REDUCTIONS 

Inasmuch  as  the  reduction  of  all  typical  dislocations  (whatever  may 
be  the  precise  position  of  the  head)  depends  on  certain  broad  principles, 
it  will  be  well  to  consider,  first  of  all,  the  general  conditions  underlying 
the  reduction  problem. 

The  old-time  methods  of  reduction  all  aimed  at  direct  reduction.  All 
luxations  were  reduced  (or  equally  often  not  reduced)  by  traction  carried 
out  with  the  intention  of  dragging  the  head  from  its  false  position  to 
and  into  the  acetabulum  in  a  direct  line.  In  this  laudable  effort  our 
predecessors  seem  to  have  used  a  degree  of  force,  exerted  through  blocks 
and  tackle,  hardly  paralleled  except  in  the  most  modem  ** bloodless'* 
surgery. 

Such  methods  succeeded  either  by  accident  or  by  rupture  of  liga- 
ments. The  trouble  with  such  methods  is  the  exceniric  arrangement  of 
the  hip-joint.  The  joint  has  its  point  of  rotation  at  a  (Fig.  746), 
its  line  of  weight-bearing  or  of  traction,  as  the  case  may  be,  in  the  Une 
6-c,  and  its  strongest  ligament  running  from  d  to  e.  If  the  hip  is 
dislocated  backward,  the  relations  are  about  as  shown  in  Fig.  747. 
If  the  dislocation  is  forward,  Fig.  748  shows  the  conditions  present. 

Obviously,  traction  in  the  line  h-c  is  not  going  to  give  reduction  in 
either  case,  unless  something  gives  way. 

Obviously,  it  is  worth  while  to  modify  reduction  efforts  so  that  the 
Y-ligament  {d-e)  need  not  be  ruptured. 

The  recognition  of  the  necessity  of  considering  this  ligament  far 
antedates  Bigelow,  but  it  was  Bigelow  who  first  clearly  brought  out  the 
dependence  of  all  (empirically)  successful  methods  of  reduction  by 
^^circumduction*'  on  the  relations  of  this  ligament,  and  he  showed  that 
by  using  the  ligament  as  a  fulcrum,  reduction  might  be  accomplished 
with  a  minimum  of  force  and  damage. 

More  recently,  Allis,  of  Philadelphia,*  has  worked  out  fresh  details 
and  has  devised  curiously  simple  and  effective  manoeuvers  of  reduction, 
which  have  been  amply  proved  in  practice.  Allis  pointed  out  also  that 
sweeping  circumduction  movements,  even  when  effective  enough  in 
reduction,  involve  unnecessary  damage  to  the  soft  parts,  avoidable 
by  more  careful  manipulations. 

For  our  consideration  today  the  practical  methods  are  first  those  of 
Allis;  if  these  fail,  the  circumduction  methods  of  Bigelow  are  to  be 
tried;  the  older  methods,  involving  greater  force,  seem  to  us  now  far 
worse  than  reduction  by  open  incision,  which  is  the  modern  last  resort 
in  late  or  otherwise  desperate  cases. 

*  Allis:   Loc.  cil. 
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The  key  to  reduction  is  the  "  Y-iigament " — the  iliofemoral  ligament. 
It  is  merely  a  stronger  part  of  the  capsule,  but  a  part  almost  always 
intact  after  dislocation,  and  most  important  through  its  strength  and 
its  location.  It  runs  from  the  anterior-mferior  spine  of  the  ilium  down 
to  the  anterior  intertrochanteric  hne  (See  Fig.  715.)  Ordinarily,  it 
may  be  considered  in  practice  as  a  single  band;  anatomically,  its  inser- 
tion is  very  broad,  and  may  be  considered  perhaps  as  a  bifid  insertion. 

In  normal  conditions  the  ligament  limits  hypercxtension  and  out- 
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ward  rotation.  In  luxations  it  l>ecomes  the  shortest  bond  between 
pelvis  and  femur;  it  limits  motion  and  determines  the  characteristic 
positions  of  abduction  and  adduction  and  of  rotation  in  or  outward. 

In  the  posterior  luxations  it  is  drawn  tense  before  the  head  jumps 
out  of  the  socket,  and  its  tension  determines  the  range  of  adduction,  of 
flexion,  and  of  inward  rotation. 

In  the  anterior  cases  this  ligament  plays  little  or  no  part  in  the 
mechanism  of  production  of  luxation,  but  the  bony  pelvis  and  the  liga- 
ment are  the  fixed  points  of  support  afterward,  and  their  relations 
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determine  the  abduction  and  the  rotation  outward.  (See  diagram, 
Fig.  748.) 

Let  us  take  first  the  posterior  luxation — ^the  head  has  slipped  out 
below  and  behind;  the  head  has  moved  backward;  the  Y-ligament, 
not  to  be  stretched,  holds  the  femoral  neck  close  in;  flexion,  adduction, 
and  inward  rotation  are  necessary  consequences. 

Extension  is  impossible  because  of  the  resistance  of  untom  muscles 
above  in  the  path  of  the  head.  Abduction  is  impossible  because  the 
head  is  fixed  at  a  point  well  behind  that  to  which  the  restraining  Y-liga- 
ment is  attached;  external  rotation  also  would  require  stretching  of  the 
ligament,  already  drawn  tense  by  the  backward  movement,  and  the 
ligament  will  not  stretch. 

If  the  displacement  is  anterior ^  the  ligament  is  also  put  on  the  stretch, 
but  the  firm  support  of  the  head  is  on  the  lower  and  front  part  of  the 
pelvis;  hence  there  is  abduction,  and  adduction  is  impossible;  the  head 
usually  lies  forward  of  the  line  of  pull  of  the  ligament,  hence  there  is 
little  or  no  flexion;  and  as  the  head  is  carried  forward  and  farther 
forward  on  the  oblique  plane  of  the  obturator  fascia,  or  even  onto  the 
pubes,  the  base  of  the  neck  can  move  but  little,  therefore  external 
rotation  must  result.     (See  Fig.  739.) 

The  manoeuvers  for  reductions  based  on  these  data*  are,  when  re- 
duced to  simplest  terms,  about  as  follows: 

FOR  POSTERIOR  LUXATIONS  (DORSAL,  HIGH  OR  LOW) 

Gravity  Method. — Reduction  of  dorsal  dislocation  may  at  times  be 
accomplished  by  the  simple  weight  of  the  limb.  The  patient  is  placed 
on  a  frame — face  down — and  the  leg  and  thigh  are  left  to  hang  down; 
there  is  to  be  no  support  except  at  the  ankle.  Favoring  this  reduction 
we  may  apply  pressure  to  the  leg  just  below  the  bent  knee,  and  may 
help  with  rocking  rotations  of  the  leg.  Reduction,  if  it  occurs,  is  not 
immediate,  but  occurs  after  muscle  relaxation.  Obviously,  if  it  suc- 
ceeds, this  is  the  least  forcible  and  most  desirable  method. 

"Direct"  Method  (Allis). — 1.  Flex,  using  some  traction  downward 
and  forward.  (The  head  moves  down  to  a  point  not  far  from  its  point 
of  exit.) 

2.  Lift;  if  this  lift  does  not  produce  reduction,  then  rotate  inward 
to  relax  the  capsule.  Now  the  head  may  be  brought  forward,  but  if  it 
strikes  any  resistance,  this  resistance  (hamstring  tendons  or  sciatic 
nerve)  may  best  be  avoided  by  outward  rotation.  It  is  most  important 
not  to  use  much  force.  After  the  movements  of  rotation  to  clear 
obstacles,  we  must  lift  again. 

*  Those  intorcstod  in  the  history  of  the  development  of  methods,  particularly 
the  neglected  work  of  Physi(;k,  N.  Smith,  Reid  of  Rochester,  and  Gunn.  of  Chicago 
(all  antedating  Higelow)  are  referred  to  the  interesting  chapter  in  Hamilton,  "Frac- 
tures and  Dislocations,"  third  edition,  pp.  634  fif. 
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3.  Extend.     Extension   may   not   be    necessary, 
should  be  done  gently,  and  not  forced  against  definite  resistance. 

If  the  head  does  not  pass  into  place  without  great  force,  it  is  best  to  go 
through  the   reduction   again  from  the 
beginning,  rather  than  use  great  force. 

A3  a  rule,  the  head  passes  suddenly 
to  its  place  under  manipulation  No.  3,  if 
not  before. 

In  case  we  have  to  deal  with  a  dor- 
sal luxation  of  the  uncommon  type,  where 
we  have  not  only  a  high  situation  of  the 
head,  but  a  high  tear  in  the  capsule  and 
a  protrusion  of  the  head  high  up,  just 
above  or  below  the  pyriformis,  we  must 
modify  the  manipulation  in  so  far  as  we 
must  flex  the  leg  less;  the  lifting  is  to 
be,  not  vertical,  but  more  nearly  in  the  line  of  the  body. 

The  especial  advantage  of  Allis's  method  is  that  it  is  relatively  free 
from  danger  if  carefully  applied.  No  great  force  is  admissible,  and  the 
temptation  to  use  too  much  force  is  far  less  than  with  the  sweeping 


circumduction  motions.  There  is  no  objection  to  fixation  of  the  pelvis 
by  the  unshod  heel  of  the  operator  or  by  strapping  the  pelvis  to  the 
table.  (See  Fig.  7o2.)  Some  fixation  by  the  hands  of  assistants  is 
indispensable  unless  straps  are  used. 
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Circumduction   Method  (Bigelow). — 1,  Flex  (relaxing  the  Y-Iiga- 

ment). 

2.  Rotate  inward  (starting  the  head  downward  behind  the  acetabu- 
lum, and  clearing  it  of  torn  muscles,  etc.)- 

3.  Adduct  (still  further  relaxing  tissues). 


4.  Abduct. 

5.  Rotate  outward  (bringing  the  head  down  close  under  the  tear  in 
the  capsule,  and  to  the  edge  of  the  acetabulum). 

6.  Extend  (thus  prying  the  hea<i  into  place,  using  the  Y-ligament 

as  a  fulcrum)       (See  Fig.  754.) 

With  a  bit  of  practice  the.se  motions  can  all  be 
merged  into  one  continuous  rotatory  sweep — a  real 
(ircumduction  It  is  as  pretty  as  the  "tour  de 
maitre  « ith  the  urethral  sound,  and  open  to  the 
same  objections  of  possibility  of  damage,  not  only 
to  mu>>(,ks  but  particularly  to  the  sciatic  nerve. 
When  it  works  smoothly,  there  is  nothing  to  l>e" 
said  against  it  but  it  must  always  be  used  with  a 
good  deal  of  caution. 

The  three  methods  noted  cover  the  procedures 
for  dorsal  luxations. 

Here  and  there  there  are  cases  of  high  luxation 
in  which  the  hoatl  has  originally  escaped  from  the 
joint  either  above  or  just  below  the  pyriformis. 
Such  cases  are  rare. 

In  very  high  dorsal  luxations  (with  probable  high 
point  of  exit)  the  direct  method  carried  out  with  less  than  the  usual 
flexion  and  more  drag  down  and  forward,  is  in  order. 

In  case  of  "everted  dorsal"  luxation  we  must  convert  the  displace- 
ment to  the  inverted  dorsal  (high)  and  then  must  proceed  in  the  usual 
way. 


;>  Atrup  pplviH  to  labl« 
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This  conversion  is  effected  by  flexion  and  adduction,  combined  with 
inversion. 

High  luxation  may  become  ** everted  dorsal"  in  t>T)e.     In  case  of 
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Fig.  753. — Rotation  versus  cimimtluction.  The  sketch  on  the  left  shows  a  rotation  movement 
on  the  axis  of  the  femur.  Such  a  movement,  carried  out  without  movinjt;  the  knee  much  from  its 
place,  will  occur  Huhstantiully  on  the  head  of  the  femur  as  an  axis.  A  circumduction  movement, 
on  the  other  hand  (.see  .sketch  to  right),  in  which  the  knee  is  moved  widely,  occurs  about  the  Y-liga- 
ment  as  a  fulcnim.  about  which  the  heml  of  the  femur  de.scribes  a  smaller  circle,  corresponding  to  the 
motion  at  the  knee. 


L  '^ 


'O 


Fig.  7r)4.-  IJig»'low's  reduction  of  (ion>al  dislocation  bv  circunuluction.  Beginning  at  lower 
left-hand  corner;  flexion,  rotation  inward,  ad<luction  (with  increiu«ed  flexion),  abduction,  sharp 
outward  rf)tation.  extension.  Properly  carrie<i  out,  these  motions  form  u  single  sweep;  reduction 
occurs  ordinarily  juMt  at  the  beginning  of  extension. 

difficultv  in  the  usual  manocuvers  after  conversion  from  everted  to 
inverted  luxation,  this  point  must  be  borne  in  mind,  and  the  reduction 
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may  be  modified  as  is  outlined  for  the  high  luxations.     In  such  cases 

downward  traction  is  obviously  essential  to  replacement. 

In  other  cases,  through  extensive  rupture  of  the  external  rotator 

muscles,  an  everted  dorsal  dislocation 
may  be  produced  out  of  an  ordinary 
dorsal  displacement. 

In  either  case  inward  rotation,  facili- 
tated by  moderate  flexion  and  adduc- 
tion, will  produce  a  dorsal  inverted. 

In  the  apparently  similar  anterior 
subspinous  forms,  such  an  inversion  man- 
oeuver  meets  impracticable  resistance. 
\  In  case  of  dorsal  luxations  presenting 
v^  difficulty  of  reduction  it  has  been  recom- 
mended that  the  tear  in  the  capsule  and 
the  gap  in  the  rotator  muscle  group  be 
increased,  in  order  to  facilitate  replace- 
ment through  an  enlarged  opening.  The 
method  of  procedure  to  enlarge  the  tear 
in  the  capsule  is  by  flexion,  adduction, 
and  forced  extension.  This  seems  to 
have  been  a  successful  manoeuver  in  some 
cases,  a  manoeuver  justified  in  rare  in- 
stances, but  not  Ughtly  to  be  undertaken 

without  considering  that  muscles  and  capsule  are  to  be  torn,  and  that 

the  sciatic  nerve  may  be  injured. 


Fig.  755 — Test  of  reduction — 
according  to  Allis.  with  the  limb 
in  the  position  shown  if  the  foot 
is  dropped  it  will  go  to  the  posi- 
tion of  the  heavy  dotted  line,  but. 
owing  to  the  elasticity  of  the  ham- 
string muscles,  will  rebound  for  an 
instant  to  the  light  dotted  line.  This 
elasticity  does  not  so  act  unless  the 
head  of  the  bone  is  in  place. 


Reduction  of  Anterior  Luxations 

In  anterior  displacements  we  have  a  problem  essentially  diff'erent, 
and  this  difference  brings  us  back  again  to  the  Y-ligament.  In  dorsal 
luxations  we  have  a  relation  roughly  corresponding  to  Fig.  747,  with 
the  Y-ligament  free  as  a  *' strap"  fulcrum.  In  anterior  luxations  this 
ligament  lies  across  the  neck,  and  in  pubic  luxations  it  lies  closely  applied 
to  the  neck  (see  Figs.  735  and  736),  and  in  the  cases  with  extreme 
eversion,  the  ligament  is  wound  about  the  neck.     (See  Fig.  737.) 

Moreover,  we  are  here  dealing  with  a  class  of  luxations  in  which  a 
bony  fulcrum  is  decidedly  an  element  in  the  act  of  luxation,  but  cannot 
be  used  in  reduction.  This  fulcrum  is  the  upper  edge  of  the  acetabulum, 
with  which  the  neck  comes  in  contact  in  extreme  abduction.  In  luxa- 
tion, head  and  neck  move  inward  to  a  point  where  no  bony  fulcrum  is 
available  in  reduction. 

Obviously,  the  simplest  reduction  is  to  bring  the  head  opposite  the 
tear  in  the  capsule  through  which  it  has  been  pried  out,  and  then  to 
thrust  or  pull  it  back. 
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Allis's  scheme  of  reduction  aims  at  just  this.     His  manoeuver  is  as 
follows: 

Allis's  Reduction. — Abduct  the  leg  sharply  in  slight  flexion.     Let 
an  assistant  fix  the  head  with  his 
fingers. 

Exert  moderate  traction  in  the 
line    of    the    femur. 

Adduct. 

(Figs.  756,  757,  758.) 

This  is  really  a  reduction  by 
leverage.  The  leg  is  the  lever,  the 
fingers  the  fulcrum,  and  the  head, 
already  brought  opposite  its  place 
of  exit,  is  pried  gently  into  place. 


756. 


7.1S. 


If  this  scheme  does  not  work, 
we  may  try  the  *' indirect ''  method 
by  circumduction,  with  rotation  in 
or  outy  the  method  in  which  the 
Y-ligament  is  used  as  a  fulcrum 
to  "cram"  the  femoral  head  into 
place,  methods  associated  with 
Bigelow. 

Reduction  by  Inward  Rota- 
tion.— Flex  the  thigh,  but  not  to 
a  perpendicular. 

Abduct  (with  traction  down- 
ward). 

Adduct. 

Rotate  sharply  inward. 

Carry  down  into  extension. 
(See  Figs.  760,701.) 

In  this  method  the  Y-ligamont 
is  the  fulcrum,  and  the  head,  car- 
ried Ao\yn  and  outward  in  the 
abduction  and  adduction  move- 
ments, is  pried  into  place  by  rota- 
tion and  extension. 

The   great    drawback    to    this 
method  is  that  anterior  are  very  apt  to  be  converted  into  posterior 
luxations,  with  increased  laceration  of  the  capsule.     This  may,  in  a 
measure,  be  guarded  against  by  a  lift  just  prior  to  extending. 

It  is  purely  a  question  of  whether  the  head,  as  it  is  swept  around  below 
the  joint,  finds  an  easier  path  backward  into  the  joint  or  into  the  hollow 


Imr.  750. — Anterior  htxarion. 

Y'\K.  lol. — Roduction  of  same;  first 
niami-'uver  ucconiing  to  Allis.  Traction 
in  the  line  of  the  ab<iucteti  femur;  pres- 
sure outward  and  backward  on  the  pnmii- 
nent  he:id  of  the  femur  exertetl  by  the 
two  clenched  hand.s. 

Fiff.  7.">8. — Second  manojuver  of  re<luc- 
tion;  the  leK  is  ad<luctetl,  the  prewure  of  the 
fistn  over  the  femoral  heatl  giving  a  fulcrum. 
The  leveraKe  j*o  obtaine<i.  plus  the  <lirect 
thrust  of  the  hea<i  towanl  the  acetabulum, 
accompli'shes  the  reduction. 
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Fig.  759,— Upper   figure 


beneath;  in  other  words,  whether  it  jumps  the  lower  acetabular  edge 
or  not.  If  it  does,  well  and  good;  if  not,  we  have  a  backward  luxation, 
reducible  enough,  but  already  asso- 
ciated with  a  good  deal  of  damage  to 
the  soft  parts. 

Reduction  by  Outward  Rotation.— 
1.  Flex  the  thigh,  but  not  to  a  per- 
pendicular. 

2.  Adduct. 

3.  Carry  knee  down  and  inward, 

4.  Rotate  o«(ward.    (See  Fig.  762.) 
Flexion    relaxes    the    Y-ligament, 

especially  the  inner  limb,  and  moves 

the  head  closer  to  its  point  of  escape. 

Adduction  brings,  or  should  brii^, 

the  head  close  to  the  rent  in  the  cap- 

WMd'and'bnckward'^'on^the  ^e^raT  held        SUle, 

^u?JiS"wh;.h!'w'i'ili  ™il'iinu^''p™lire  Rotation  outward  (the  thigh  still 

MinSShM'ihe"nii'i!ci1^''  '''"'^''''"'  '"'     flexed)  pHes  the  head  into  place,  the 
Y-Iigament  acting  as  a  fulcrum. 

Slight  traction  forward  (upward  as  the  patient  lies  on  his  back) 
will  help  the  head  into  place. 

It  is  very  important  in  this,  as  in  other  methods,  to  avoid  any  pres- 
sure backward  in  the  line  of  the  axis  of  the 
bone.     Hence  the  rule  never  to  place  the 
hand  on  the  knee  in  front. 

In  this  and  in  the  preceding  method  loo 
much  flexion  drives  the  head  toward  the 
thyroid  foramen. 

The  obstacle  to  this  reduction  by  out- 
ward rotation  is  the  Y-ligament,  or  rather 
its  internal  limb.  Either  insufficient  flexion 
comljined  with  the  adduction,  or  outward 
rotation  i>egun  before  the  head  has  moveii 
under  this  ligamentous  band,  may  liring  the 
head  up  against  the  ligament,  or  up  and 
over  it  in  front. 

If  the  reduction  seems  to  require  force,  bone"in'tKe'pc 
we  should  begin  again  with  more  flexion,  ifnded."i"i»e. 
and  with  rotation  attcmpte<l  only  after  il,"o"ihe°jo'int' 
adduction  is  complete.  In  tliis,  as  with  {i)!hiliri"ih"'i"''i 
all  the  circumductions,  the  reduction  goes 
better  if  all  inovoments  arc  combined  in  a  given  tempo  in  one  sweep, 
but  this  is  possible  only  with  some  little  practice.  This  method,  by 
rotation  outward,  .seems  to  have  a  better  record  clinically  than  the 


Pig.  760.— 1 
tf^rior  dislocBIJoi 


and    slisbtly    ei- 
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apparently  more  rational  method  by  rotation  inward,  and  is  free  from 
the  risk  of  converting  an  anterior  into  a  posterior  luxation. 

Other  Methods  of  Reduction. — Other  methods  seem  hardly  worth 
mention  in  regard  to  reduction  of  the  usual  forms  of  luxation  forward, 


Fig.  761. — Anterior  dislocation ;  re<iuction  by  inward  rotation  CHlRelow):  1,  Hex  hut  not  to 
a  perpendicular;  2,  alKiuct  and  flex;  3,  addurt  in  flexion;  4,  rotate  shar])I.v  inward;  o,  carry  limb 
downward  into  extension. 

save  that  irregular  rocking  and  slight  rotatory  motions  under  traction 
may  materially  assist  the  result  in  all  the  methods  above  described. 
Something  perhaps  may  be  said  for  the  old  method  of  traction  and 


I'iR.  762. —  .Vuterior  luxntir>n:  n»<lu(;tion  by  outward  rotation:  1 .  Flex,  not  to  i>erpendirular: 
2,  adduct;  'A.  rairy  knee  .«!liKhtly  down  anvi  inward,  and  reverse  rotation,  nttatinjc  outward;  4,  at 
the  same  time  extending  ^ln*'  J*'K' 


adduction  against  countcrtraction,  and  across  a  fulcrum  represented 
either  by  the  operator's  foot  in  the  groin,  or  by  a  sling  similarly  placed 
held  bv  an  assistant.  (See  Fig.  7H8.)  In  both  modes  remember  that 
traction  in  abduction  must  precede  adduction.     I  know  of  no  reason 
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against  the  emptoyment  of  this  method  where  other  methods  chance  not 
to  work.     The  method  has  some  record  of  successful  employment. 

In  case  the  head  rests  on  the  pubes,  wo  must  first  fetch  it  clear  of 
bony  obstacles  by  downward  traction  and  abduction,  then  proceed  as 
above  described. 

Suprapubic  Luxation. — If  the  head  lies  over  the  pubic  brim,  traction 
in  moderate  abduction  without  flexion  ^vill  bring  it  down.  Until  it  so 
comes  down,  flexion,  abduction,  direct  traction,  etc.,  are  of  no  avail, 
and  may  do  harm. 

Reversed  Thyroid. — In  case  we  have  to  deal  with  an  extreme  everted 


displacement,  the  head  must  be  brought  back,  by  careful  internal  rota- 
tion with  very  slight  flexion  and  under  traction,  to  the  usual  position  of  a 
suprapubic,  then- of  a  pubic  luxation;  the  reduction  is  then  completed 
as  in  an  ordinary  pubic  luxation. 

Obturator  Luxation. — The  reduction  is  essentially  the  same  as  with 
the  pubic,  save  that  in  the  direct  method  traction  is  to  be  employed  in 
more  marked  abduction,  and  abduction  is  to  be  made  more  marked  than 
already  exists  in  order  to  clear  the  jammed  head;  some  increase  of 
existing  external  rotation  is  likely  to  help  toward  the  same  purpose. 
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According  to  Allis,  in  all  cases  of  anterior  displacement  at  the 
instant  the  head  left  the  socket  the  shaft  was  in  abduction  at  right  angles 
to  the  trunk;  hence  he  recommends  traction  in  this  line,  accompanied 
by  rocking  motions,  to  retrace  the  last  step  in  the  displacement. 

Certainly  in  the  thyroid  cases  this  is  wise  advice. 

Perineal  Luxation. — This  is  an  exaggerated  form  of  thyroid  luxation; 
for  its  reduction  the  first  thing  needful  is  to  reduce  it  to  the  thyroid 
form.  This  is  to  be  done  by  traction  outward  with  the  leg  at  a  right 
angle  (or  more)  with  the  body.  This  traction  in  the  axis  of  the  leg 
may  be  combined  with  gentle  rotatory  and  rocking  movements.  Once 
the  head  starts  outward,  we  have  only  a  thyroid  luxation,  to  be  dealt 
with  as  usual. 


LUXATION  WITH  FRACTURE  OF  THE  FEMUR 

The  difficulty  in  diagnosis  is  not  to  ascertain  the  presence  of  the 
fracture,  but  to  be  sure  of  the  dislocation — unless  the  fracture  occurred 
in  attempted  reduction. 

The  only  signs  available  will  be  those  of  the  direct  recognition  of 
landmarks,  the  presence  of  mobility  and  crepitus,  and  the  evidence  of 
the  skiagraph. 

I  think  it  fair  today  to  throw  aside  all  the  older  procedures;  I  have 
not  had  to  meet  the  condition,  but  should  not  hesitate  to  cut  down  on 
the  upper  fragment,  to  drill  a  hole  in  it,  insert  a  hook,  and  try  to  reduce, 
as  is  done  in  fracture  luxation  at  the  shoulder.  Failing  in  this,  I  should 
feel  that  an  open  arthrotomy  was  justifiable. 

It  is  true  that  some  cases  have  been  reduced  by  the  routine  methods 
without  incision  (in  anterior  luxations  always,  I  think),*  and  one  would 
perhaps  be  wise  to  try  this  first. 

COMPOUND  LUXATION  AT  THE  HIP 

Such  cases  are  very  rare.  Cheeverf  lists  eight  cases.  Of  these, 
four  were  of  the  pubic  type,  two  obturator,  one  dorsal,  one  ischiatic. 
Of  these  eight,  six  died  either  from  associated  injuries  or  from  sepsis 
following  reduction,  or,  more  often,  after  excision  of  the  head  and  re- 
placement of  the  stump  of  the  femoral  neck.  Many  of  these  cases 
antedated  any  real  understanding  of  asepsis. 

Probably  today,  in  a  period  in  which  our  methods  should  insure  at 
least  a  relative  asepsis,  we  should  do  less  excisions  and  more  reductions 
with  disinfection  and  with  all  antiseptic  precautions.     Time  alone  can 

*  Dr.  G.  H.  Monks,  of  Boston,  recently  reduced  a  case  of  anterior  luxation 
(suprapubic)  with  a  fracture  just  below  the  trochanters,  using  traction  and  pressure, 
much  as  in  Allis's  reduction  scheme. 

t  Cheever:  Boston  Med.  and  Surg.  Jour.,  1891,  cxxiv,  523. 


HIP   DISLOCATION 


tRll  whether  results  will  be  different,  but  I  trust  the  years  to  come  will 
show  a  less  melancholy  total  in  these  cases. 


/ 


ttewl.     The  mppl»-Iik< 


OLD  DISLOCATIONS  OF  THE  HIP 


Reduction  of  old  dislocation  has  been  reported  in  several  cases  as 
late  as  six  months  after  the  injury,  accomplished  by  us\ial  methods 
of  manipulation.*  Today  we  would  be  apt  to  consider  open  opera- 
tion rather  than  to  take  the  ever-present  risk  of  breaking  the  femur 
or  doing  other  serious  damage  in  the  forcible  manipulations  unavoidable 
in  such  reductions. 

AFTER-TREATHENT 

In  the  ordinary  run  of  cases  a  reduced  hip  luxation  is  not  apt  to 
recur.  Fixation  by  sand-bags  or  by  tying  the  knees  together  is  ordinarily 
sufficient,  and  need  be  continued  only  for  two  or  three  weeks.  In  a 
very  few  cases  there  is  a  tendency  to  reluxation.  These  are  supposed 
to  be  cases  in  which  the  acetabulum  has  been  broken  in  such  fashion 
that  its  rim  no  longer  furnishes  an  obstacle  to  luxation. 

While  this  seems  to  be  an  assumption,  it  is  probably  correct  in  some 
cases,     (See  also  Fracture  of  Head  of  Femur,  p.  4.54,) 

Whether  acetabular  fracture  is  the  cause  or  not,  certainly  any 
luxation  that  tends  to  recur  calls  for  care,  and  particularly  for  long 
fixation  for  repair  of  bony  and  fibrous  tissues. 

The  ordinary  luxation  admits  of  weiglit-bearing,  beginning  at  three 
*  iliiiniltoTi:  "Fracturos  and  Di.slofiatioiis,"  tiiird  eilition,  p.  (17!!. 
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weeks;*   a  luxation  that  tends  to  recur  would  hardly  be  safe  to  trust 
under  eight  weeks. 

It  goes  without  saying  that  a  luxation  with  fracture  must  be  sub- 
jected to  the  fixation  and  other  after-treatment  suited  to  the  fracture, 
usually  much  longer  than  any  luxation  would  call  for. 


PROGNOSIS 

Reduced  hip  luxations  leave  little  disability  usually.  Any  tendency 
to  reluxation  is  very  rare.f 

There  seems  to  be  little  or  no  trouble  from  the  muscle-tearing  that 
often  occurs. 

Some  weakness  commonly  persists  for  some  time. 

Traumatic  arthritis  may  result,  especially  if  reduction  has  been  long 
delayed.  To  this  complication  older  patients  are  more  liable  than  the 
younger. 

Even  in  unreduced  dislocation  the  functional  result  is  apt  to  be 
very  tolerable.  Some  part  of  the  restriction  of  movement  disappears 
with  time;  a  new  hip-socket  develops,  and  the  patient  is  at  least  able 
to  walk  after  a  fashion,  and  obtains  a  better  result  than  is  seen,  for 
instance,  with  ununited  hip  fracture. 

OBSTACLES  TO  REDUCTION 

There  is  no  blinking  the  fact  that  reduction  of  a  dislocation  at  the 
hip  often  presents  difficulties.  In  the  old  days  such  failure  was  appar- 
ently very  common.  Today,  even  under  the  best  methods,  in  the  hands 
of  skilled  operators,  such  failure  is  by  no  means  unknown.  What  are 
the  causes  of  failure? 

It  is  of  no  use  for  us  to  consider  the  causes  of  failure  under  obsolete 
methods  of  treatment;  for  us,  the  question  is  of  the  obstacles  that 
present  themselves  to  those  practising  modern  methods. 

The  Capsule  as  an  Obstacle. — The  capsule  may  be  torn  near  its 
origin  from  the  pelvis,  or  near  its  femoral  insertion.  It  is  not  likely  to 
offer  any  resistance,  save  in  the  cases  where  the  tear  is  small  and  our 
efforts  to  bring  the  head  to  the  point  of  exit  are  not  very  successful,  or 
where  much  of  the  circumference  of  the  capsule  has  been  torn  far  away 
from  the  acetabulum,  leaving  a  sort  of  cuff  of  some  length.  This 
condition  has  been  reported  in  several  autopsies. 

*  After  reduction,  there  is  no  mechanical  reason  why  any  hip  that  has  been 
(iislocated  cannot  hear  weight.  The  period  of  re^t  prescribed  is  essentially  pre- 
cautionary, a  time  given  the  capsule  and  other  damaged  structures  for  repair. 

t  In  *•  Surgical  Observations  with  Cases  and  Operations"  (J.  Mason  Warren, 
Tichnor  <fe  Fields,  1867,  {).  305,  ciuse  ccxv)  is  described   an  interesting  case  of  the 
sort,  cured  by  proper  immobilization  after  frequent  recurrences. 
29 
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In  case  of  failure  by  other  methods,  in  the  first  case,  we  may  try 
"carrying  the  head  of  the  bone  toward  the  opposite  side  of  the  socket, 
and  thus  enlarging  the  slit"  (Bigelow).  This  will  not  help  but  rather 
hinder  in  the  case  of  an  obstructing  cuff.  Allis  has  had  good  luck, 
experimentally,  in  this  type  of  obstruction  by  rotating  the  leg  and 
dragging  it  forward  as  it  hangs  over  the  edge  of  a  table — the  body  being 
in  the  prone  position. 

Unfortunately,  there  is  no  way  to  differentiate  between  the  forms  of 
capsular  obstruction  clinically.  All  we  know  is  that  there  is  an  obstacle 
to  reduction  or  to  free  motion  after  an  apparently  complete  reduction; 
there  may  be  a  tendency  to  recurrence  of  luxation.  Looping  up  of 
the  sciatic  nerve  may  be  definitely  excluded,  but  there  may  be  either 
muscle  or  capsule  in  the  way,  and  we  cannot  tell  which. 


If  the  obstacle  is  a  direct  obstacle  to  reduction,  a  resort  to  the  reduc- 
tion in  prone  position  may  be  wise,  or  ivc  may  have  to  enlarge  the  rent, 
risking  any  damage. 

If  the  head  is  in  the  joint,  but  does  not  move  freely,  we  should  try 
the  method  of  "cleaning  the  socket"  proposed  by  Allis.     (See  Fig.  707.) 

As  to  the  clinical  success  of  these  maneuvers,  nothing  definite  can 
be  said,  for  the  diagnosis  is  never  certain.     On  the  cadaver,  they  work. 

Muscles. — The  important  relation  of  intact  muscles  to  possible 
difficulty  of  reduction  is  in  the  high  luxations.  We  may  have  the  bead 
emerging  just  below  the  pyriformis  or  just  above  it.  Obviously,  in 
such  case  we  must  df'|X'n<l  rather  on  traction  than  on  circumduction  in 
the  first  motion  of  our  attempts  to  reduce.  Any  forcible  attempt  at 
reduction  on  typical  lines  can  result  only  in  unnecessary  tearing  of 
muscles. 
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It  is  alleged  that  muscles — torn  muscles — may  constitute  a  direct 
obstacle  to  reduction,  in  that  muscle  fragments,  especially  of  the  obtura- 
tor extemus,  may  fill  up  the  acetabulum  or  obstruct  the  way  into  it. 
Probably  this  is  true.  In  case  of  a  reduction,  apparently  successful 
except  that  complete  extension  is  not  practicable,  we  may  assume,  if 
sure  that  the  sciatic  nerve  is  clear,  that  muscle  or  capsule  interposition 
is  the  cause.     If  this  is  so,  no  course  is  open  to  us  save  repeated  move- 


Fiff-  766. — If  the  tear  in  the  capsule  in  front  is  close  to  the  acetabulum,  a,  the  capsule  will 
probably  preserve  its  normal  relation.H  during  reduction,  b;  if,  on  the  other  hand,  the  tear  is  some 
distance  from  the  acetabular  edge,  c,  a  fold  of  the  capsule  is  very  likely  to  be  carried  in  with  the 
joint  in  reduction,  d. 

ment  of  rotation  directed  toward  destruction  of  such  muscle  portions,* 
and  the  manoDuver  directed  to  cleaning  out  the  socket  of  capsular 
fragments.  I  suspect  this  condition  is  rare,  clinically,  though  common 
in  cadaver  experiment. 

Tearing  of  the  longer  muscles,  adductors,  gracilis,  glutei,  etc.,  offers 
no  obstacle  to  reduction. 

A  /Q  'A 

Fig.    767. — Shows   how    frnjnnents   of   the   cap.sule  oaufcht  in  the  joint  can  be  cleared  out  by  the 
action  of  the  joint-heud  by  rei)eated  motions  uf  abduction  and  adduction. 

Sciatic  Nerve. — In  posterior  luxations  we  may  have  the  sciatic 
nerv'e — 

(a)  Merely  bruised  in  luxation  or  in  reduction. 

(b)  Caught  up  in  the  luxation. 

(c)  Caught  up  in  reduction. 

*  In  itself  muscle  tearing  seems  not  to  be  very  important.  So  far  as  I  know, 
no  connection  has  been  traced  between  such  muscle-tearing  and  any  later  disa- 
bility. Muscle  tears  in  general  do,  in  fact,  heal  with  some  disability,  and  probably 
this  rough  rule  works  in  muscle  tears  from  hip  luxation,  as  well  as  elsewhere. 
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If  the  nervp  ia  involved  in  the  luxation  primarily,  it  is  not  an  ob- 
stacle to  reduction,  but  is  a  serious  complication  until  reduction  has 
relieved  the  nerve  tension.  The  position  is  that  of  Fig.  768.  Between 
this  lesion  and  mere  bruising  of  the  nerve  we  have  no  reliable  diagnostic 
points,  though  the  conlintied  stretching  must  in  the  end  give  more  pain 
and  more  functional  damage  than  simple  contusion. 


„ft,S. 


he  bone  hna  been  driven  bftween  tba  nerve,  (a),  •nd  tha  bieeiH 


The  nerve  may  be  caught  up  as  the  femur  is  displaced,  either  in 
direct  backward  luxation,  or  in  cases  where  backward  displacement  is 
secondary  to  an  escape  originally  forward.  The  mechanism  is  a  picking 
up  of  the  nerve  by  the  head  as  it  moves  back  and  out.  The  nerve  has 
been  found  ruptured;  it  may,  however,  lie  across  the  back  of  the  neck 


without  having  been  very  seriously  damaged.     Xo  signs  bryontl  those 

belonijing  to  danisige  to  the  nerve  itself  would  be  present.  Such  an 
cntanKleniont  would  almost  necessarily  be  reduced  by  the  flexion  in- 
volved in  any  pn)per  attempts  at  reduction. 

In  the  anterior  luxation  the  nerve  is  not  cxiwsed  to  trauma. 
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The  sciatic  nerve  may  be  caught  up  in  attempts  at  reduction  of 
posterior  dislocations. 

The  nerve  is  most  apt  to  be  caught  up  in  circumdxiction  movements. 
It  lies  close  to  the  origin  of  the  hamstring  tendons,  and  somewhat  tied 
to  them  by  areolar  tissue,  and  is  nearly  in  the  path  of  the  head  as  it  is 
moved  in  circumduction.  If  the  first  trauma  has  separated  its  loose 
attachments,  it  may  very  readily  be  picked  up  by  the  moving  head  and 
carried  in  front  of  it.  At  the  completion  of  reduction  it  will  then  lie 
stretched  across  the  femoral  neck  in  front  (Fig.  769). 

If  this  accident  happens,  we  have  two  signs  of  it: 

First:  The  tension  of  the  nerve  prevents  complete  extension;  but 
this  sign  is  also  common,  though  in  less  degree,  to  the  interposition  of 
capsule  or  of  muscle. 

Second:  There  will  be  a  tendency  to  flexion  of  the  knee,  and  on  at- 
tempts at  extension  of  both  hip  and  knee  the  sciatic  nerve  may  be  felt 
as  a  tense  cord  in  the  popliteal  space.  This  can  mean  nothing  else  but 
a  looping-up  of  the  nerve. 

Obviously,  redislocation  is  indispensable.  After  the  head  is  again 
out  of  the  socket,  inward  rotation  (carried  to  the  extreme)  will  free  the 
nerve,  and  flexing  the  knee  will  render  it  slack,  but  this  does  not  replace 
it.  We  must  try  abduction  and  adduction  and  rotation  (avoiding 
flexion),  and  then  reduce  the  luxation  without  flexion.  If,  even  so, 
we  cannot  reduce  the  luxation  without  catching  the  nerve,  AUis's 
suggestion  seems  practicable  and  certainly  justifiable — namely,  to 
redislocate  and  then  cut  down  on  the  nerve  in  the  popliteal  space,  and 
draw  it  tense  over  the  finger  while  the  dislocation  is  again  reduced.  I 
do  not  know  that  this  has  been  tested  clinically.  If  it  should  fail,  our 
only  resource  would  be  arthrotomy  and  open  reduction, — a  serious 
operation, — but  far  preferable  to  the  prospect  of  permanent  flexion  with 
inevitable  degeneration  of  the  nerve  and  paralysis  or  paresis  of  the 
muscles  it  supplies. 


CHAPTER  XXIII 
HIP  FRACTURES 

Hip  fractures  are  clinically  divisible  into — 

(1)  Fractures  of  the  head. 

(2)  Fractures  of  the  neck. 

(3)  Separation  of  the  epiphysis. 

(4)  Fracture  of  the  bau  of  the  neck. 

(5)  Fractures  through  the  trochanteric  region. 


«  hii  wBij[h(  lo  pull  Willi 


rillforfxpnirwlrnclioi 


(6)  Fractures    just   below   both   trochanters — (a)    Transverse,    or 

nearly  transverse  fractures;  (b)  "spiral"  fractures. 

(7)  Epiphyseal  separation,  or  fracture,  of  the  great  trochanter  alone* 


FRACTURES  OF  THE  HEAD  OF  THE  FEHUR 

So  far  as  our  data  go,  these  occur  not  us  independent  fractures,  but 

as  complications  of  luxations,  particularly  of  luxations  by  direct  thrust. 

Save  for  the  accidental  determination  of  crepitus,  for  the  ease  of  redis- 

*  Isolnled  (Inmagc  to  the  lesser  trorhanter  la  too  rare  to  be  classed. 
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location,  and  for  the  help  of  the  skiagraph,  we  have  no  way  by  which 
these  fractures  may  be  diagnosed. 

I  have  met  no  cases  clinically,  and  can  gather  nothing  of  clinical  use 
from  the  literature  about  them  further  than  that  they  may  occur. 

The  treatment  obviously  calls  for  the  most  exact  reposition  we  can 
attain,  and  caution  as  to  early  use — beyond  the 
caution  appropriate  to  simple  luxation.  Ten- 
dency to  redislocation  while  the  patient  is  in 
bed  may  be  combated  by  traction  on  the  leg 
(Buck's  extension  with  5  to  10  pounds  pull)  and 
a  long  side-splint. 


FRACTURES  OF  THE  NECK  OF  THE  FEHUE 

Fractures  at  the  hip  through  the  femoral 
neck  or  close  to  it  are  common  in  the  later  de- 
cades of  life,  rare  in  the  earlier  periods;  but  no 
time  of  life,  not  even  infancy,  is  exempt  from 
the  chance  of  damage  in  this  region.  Beyond 
fifty  years  of  age  the  frequency  of  the  lesion  de- 
pends, in  part,  on  the  lessening  of  that  quick  h^'^'^lii'iffr""  "" 
movement,  that  "easing,"   of   a   fall   which   so 

often  saves  us  from  injury,  but,  in  the  main,  these  fractures  occur 
because  as  the  years  go  on  our  bones  grow  weaker  and  more  brittle. 
The  femoral  neck,  like  the  lower  end  of  the  radius,  loses  its  actual 
structural  strength.* 

Hence  it  is  that  in  the  elderly  or  aged  a  slip  resulting  in  a  slight  fall 
on  the  side,  or  apparently  on  the  buttock,  often  results  in  fracture  of 
the  neck  of  the  femur.  It  is  this  type  of  fracture  of  the  hip  that  belongs 
peculiarly  to  old  age;  fractures  of  the  base  of  the  neck  or  fractures  in 
the  region  of  the  trochanters,  or  just  below,  may  occur  at  any  age, 
given  a  trauma  acting  in  proper  direction  and  of  adequate  force. t 

Lesions. — The  usual  lesion  is  a  breaking  across  of  the  bony  tissue  of 
the  neck,  usually  close  to  the  head  of  the  femur,  at  a  point  where  only  a 
thin  cortical  layer  supports  a  considerable  diameter  of  spongy  bone. 

The  fracture  may  be  close  to  the  head,  or  it  may  be  a  break  at  any 
part  of  the  neck.     Not  very  rarely  it  is  near  the  base  of  the  neck  that 

*  Some  stress  used  to  be  laid  on  an  alleged  increaae  of  angle  between  the  shaft 
and  the  neck  of  the  femur  coincident  with  increasing  yo&Ta.  The  fact  of  this  in- 
crease is  open  to  ijome  doubt;  its  signiticance  b  still  more  doubtful. 

t  Fractures  of  the  femoral  neck  proper,  common  in  the  aged,  may  occur  even  in 
children.  Nor  is  it  always  the  epiphyseal  line  that  gives  way.  I  have  seen  fracture 
of  the  neck  (well  outside  the  epipiiysis)  without  impaction,  in  a  girl  of  eight,  followed, 
undiT  adequate  treatment,  by  bony  union  and  a  good  result.  Royal  Whitman  has 
usefully  emphasized  the  frequency  oF  damage  in  this  re^on  in  children  and  its  re- 
lation to  the  development  of  coxa  vara. 
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the  break  occurs,  and  the  relations  that  interest  us  are  then  not  of  the 
neck  and  head,  but  of  the  neck  and  shaft. 

Commonly,  especially  where  the  break  is  close  to  the  head,  the 


posterior  wall  gives  way  first,  and  correspondingly  we  have  an  eversion 
of  the  limb  as  a  whole  (Fig.  774). 

This  occurs  whether  there   be   impaction  or  not.     Uncommonly 


(probably  owing  to  a  difference  in  the  direction  of  the  fracturing  force), 
we  have  giving  way  of  tlie  front  wall  first,  and  iiirerxion  {Fig.  775). 
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Where  there  ia  fracture  of  the  neck,  even  if  it  is  impacted,  we  have 
interruption  of  the  vascular  supply  of  the  head.  Some  part  of  the  vessel 
supply  through  periosteum  and  ligament  ia  apt  to  be  preserved,  and  such 
supply  as  reaches  the  head  through  the  ligamentum  teres  is  undisturbed. 

Great  stress  used  to  be  laid  on  the  distinction  between  extracapsular 
and  intracapsular  fractures  in  this  region,  because  of  this  question  of 
blood-supply.  In  fact,  many  fractures  traverse  the  lines  of  capsular 
attachment.  The  line  between  the  classes  is  not  sharp,  and  clinically 
cannot  be  drawn,  and  the  division  has  largely  been  abandoned.  Un- 
doubtedly, fractures  close  to  the  head  are  usually  entirely  intracapsular, 
but  if  impaction  is  present,  it  makes  no  particular  difference  if  they  are." 

Fortunately,  the  rule  is  that  hip  fractures  are  impacted,  whether 
intracapsular  or  extracapsular.     According  to  the  direction  of  the  im- 
pacting force,  the  final  position  of  impaction  varies.     Ordinarily,  there 
ia  a  rotation  of  the  leg  and  hip  back  and  aulward, 
but  impaction  in  inward  rotation  is  not  very  rare. 

Impacted  Fractures. — 

(a)  Impaction  of  the  neck  into  the  head 
{Fig.  772). 

(6)  Reciprocal  impaction  (Fig.  773). 

The  head  may  be  rotated  up  or  down,  as  well 
as  forward  or  back  (Figs.  776,  777),  but  usually 
auch  rotation  is  not  extreme.  When  there  is  no 
impaction,  or  when  it  is  broken  up,  we  may  ob- 
viously   have   any   displacement — any   degree  of  Fig.  77a.— Romtion 

...  of    the    head  dowpwsrd 

rotation.  and  inward  u  it  li«  in 

There  may  rarely  be  a   comminution  of  the     (S^Tn'™niM™o™hoft 
main    fragments.     Not   very    uncommonly   there     iio"'nw^Mcur'w™or 
seems  to  be  not  comminution,  but  pulverization,     "i'l^""  impwtion. 
so  to  speak,  of  some  considerable  part  of  the  neck, 
with  considerable  loss  of  length  of  the  neck.t    This  is  more  apt,  how- 
ever, to  occur  in  cases  without  impaction. 

•  It  was  anciently  supposed  that  intracapsular  fractures  involved  entire  loss  of 
nutrition  to  the  head,  and,  therefore,  inevitable  bad  results.  It  must  be  rare  that 
all  vessels  are  torn;  at  any  rate,  necrosis  of  an  imparted  fragment  seems  excessively 
rare.  Probably  the  synovial  Huid  helps  in  nutrition,  just  as  we  know  it  does  in 
nourishing  the  growth  of  bone- cartilage  chips  in  the  joints  (this  form  of  "joint  mice" 
shows  actual  growth  very  clearly,  as  Codman  has  demonstrated). 

Necrosis  does  rarely  occur  in  cases  witliout  impaction  that  fwl  of  union,  but  even 
here  it  is  the  exception,  and  failure  of  union  in  unimpacted  fractures  in  this  region 
is  probably  largely  attributable  to  the  disturbing  presence  of  synovial  fluid,  not  to 
the  lack  of  enou^ih  nutrition  in  the  fragment  to  allow  firm  union. 

Those  familiar  with  operations  on  old  patellar  fractures  and  other  cases  of  non- 
union, as  at  the  elbow-joint,  know  how  the  presence  of  synovial  fluid  inhibits  the 
clotting  necessary  to  the  formation  of  a  proper  callus.  This  failure  of  callus-forma- 
tion in  intra-artieular  fnicturcH  is,  I  think,  extremely  important,  though  apparently 
unnoted  in  relation  to  the  question  of  non-union  in  most  of  the  later  literature. 

t  Comnnrable  to  a  like  apparent  loss  of  lissue  in  certain  cases  of  Collea'  fracture 
m  the  aged. 
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Damage  to  the  capsule  seems  apt  to  be  inconsiderable — at  all  events, 
e  have  no  sign  of  it,  unless  the  rarity  of  occurrence  of  demonstrable 


effusion  in  the  joint  may  be  taken  as  a  sign  that  the  capsule  is  usually 
torn  and  so  left  open. 

No  nerves  or  considerable  vessels  are  in  direct  relation  to  the  parts 
or  directly  exposed  to  damage. 

Symptoms 

According  as  fractures  of  the  neck  are,  or  are  not,  impacted,  our 
clinical  signs  vary. 
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Signs  of  impacted  fracture  of  the  neck : 

(a)  Disability. 

(1)  Uniformly  there  is  inability  to  raise  the  leg  from  the  bed.* 

(2)  U8iuxlly'\  walking  is  impossible. 

(b)  Flexion,  extension,   and  rotation  are  limited  and  usually 
painful. 

(c)  In  cases  showing  eversion,  further  eversion  is  possible,  but 
no  inversion  can  be  carried  through  without  undue  force. 

(d)  In  the  rare  cases  with  inversion,  J  eversion  is  impracticable. 

(e)  There  is  shortening,  but  a  shortening  running  only  from  3^  to 
one  inch. 

(/)  There  is  abnormal  prominence  of  the  trochanter,  as  a  rule, 

due  largely  to — 
(g)  Loss  of  normal  tension  of  the  fascia  lata.     (See  Figs.  782  and 
735.) 


Fig.  781. — Palpation  of  trochanter  by  finjrers,  Fig.    782. — Palpation    of    fascia    lata 

with  the  thumb  on  the  anterior-superior  spine.    The        with  the  fingers,   thumb    on  anterior-supe- 
digital  fossa  may  often  be  palpated  in  this  way.  rior  spine,  little  finger  on  the  trochanter. 

(A)  There  is  usually  a  distinct  loss  of  the  hollow  corresponding  to 

the  digital  fossa,  behind  the  trochanter.     (See  Figs.  781  and 

786.) 
(t)  There  is  almost  always  a  perceptible  thickening  over  the  front 

of  the  joint.  §     (See  Fig.  783.) 
(j)  There  is  not  apt  to  be  much  local  pain,  tenderness,  swelling, 

or  other  of  the  usual  fracture  signs. 
(k)  Crepitus,  of  course,  is  absent  unless  impaction  is  broken  up. 

*  I  have  seen  one  exception  to  this  rule. 

1 1  have  seen  one  case  in  which  the  patient,  a  vigorous  man,  walked  some 
distance  without  breaking  up  impaction.  He  had  slight  eversion,  J-inch  short- 
ening, and  the  x-ray  showed  impaction  of  the  neck  into  the  head. 

t  Fractures  of  the  femoral  neck  with  impaction,  but  without  eversion,  or  with 
inversion,  are  by  no  means  very  rare,  but  not  the  type.  Their  occurrence  depends 
probably  on  the  direction  of  trauma;  the  diagnosis  is  not  difficult;  the  treatment  is 
the  same  save  that  reduction  of  impaction  is  peculiarly  unjustifiable,  because  they 
promise  better  results  from  conservative  treatment  than  do  the  everted  cases. 

§  Walker  (Ann.  Sur^.,  1908,  xlvii,  84)  calls  especial  attention  to  fulness  in  the 
outer  part  of  Scarpa's  triangle,  due  to  the  fact  that  in  the  most  common  variety  of 
f  racture  the  head  and  neck,  with  the  trochanter,  are  bent  backward  and  downward, 
thus  resulting  in  forming  the  apex  of  a  fracture-angle  upward  and  forward. 
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There  is  no  way,  -=ave  with  the  x-ray,  to  discriminate  between  "intra- 
capsular and  extracapsular"  fractures,  or  between  fractures  near  the 
head  or  near  the  trochanters. 
Signs  in  unimpacted  fractures : 
(a)  Shortening. 

(1)  Usually  greater  than  in  im- 
pacted cases. 

(2)  Tending  to  increase  under  the 
undisturbed  pull  of  the  irritated 
muscles. 

(3}  Varying  with  even  gentle  mani- 
pulation, i.  e.,  with  intermittent 
traction. 
(6)  Disability^ — more  extreme  than  in 

impacted  cases. 
(c)  Eversion — more  extreme,  without 
:  783    Paipat  on  of  tiif  front  any  power  to  invert  actively. 

jior  sii|)en''r  spile  an/"™!!  ('^)  Lack  of  any  chcck  to  passivc  in- 

version or  eversion. 
(c)  Rotation  of  the  (palpable)  trochanter  takes  place  on  a  shorter 
rotation  axis  than  in  the  normal  leg  or  in  an  impacted  fracture. 
(This  sign  is  classic,  but  I   think  apt  to  be  of  little  value, 
because  the  observation  is  hard  to  make  out  with  certainty.) 
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(J)  Crepitus  is  not  always  obtainable,  often  not  obtainable  except 

by  carrying  out  rotation,  while  strong  traction  is  exerted  on  the 

leg  to  bring  the  fragments  opposite  one  another,  a  procedure 

obviously  unjustified  except  to  confirm  a  diagnosis  already  made 

of  a  loose  fracture. 

If  we  wish  to  demonstrate  change  in  total  length,  crepitus,  etc.,  a 

procedure  devised  by  Dr.  Gordon  Morrill,  recently  house-surgeon  on 

my  service,  is  worth  noting.     The  procedure  is,  I  think,  amply  explained 

by  Fig.  770.     Its  advantage  Ues  in  the  fact  that  we  may,  in  this  way, 

exert  a  traction  force  of  several  hundreds  of  pounds  if  we  wish,  and  any 

desired  traction  may  be  kept  up  for  a  long  period  >\ithout  great  fatigue 

to  the  assistant  exerting  traction,  and  without  damage  to  the  patient. 

One  may,  by  this  method,  readily  keep  up  the  pull  long  enough,  for 

instance,  for  the  application  and  setting  of  a  plaster  spica. 

In  regard  to  the  broad  question  of  diagnosis,  irrespective  of  impaction: 


Fig.  786. — Normal    right   pelvis  and  Fig.    787. — Rotation    on   the   long,   versus    the 

femur,  seen  from  above.  The  arrow  at  short,  axis.  In  the  normal  femur  there  is  a  distance 
the  back  shows  the  digital  fossa — a  much  corresponding  to  the  arrows  in  the  figure;  this  is  the 
deeper  groove  than  is  ordinarily  appreci-  radius  on  which  the  trochanter  rotates.  If  there  be 
atea.  an  impacted  fracture,  the  mechanism  is  the  same, 

but  the  distance  (the  radius)  is  shorter.  If  the  frac- 
ture be  unimpacted,  the  shaft  rotates  on  its  own 
axis  and  the  distance  (or  radius)  is  xero. 

Dr.  Gay*  has  long  taught  what  I  believe  to  be  sound  general  doctrine, 
namely,  that  in  practice  there  is  no  such  thing  as  a  '' strain '*  of  the  hip. 
Certainly  it  is  well  within  bounds  to  say  that  any  injury  to  the  hip  in 
an  old  or  elderly  person  that  causes  marked  disability,  that  makes  it 
impossible  to  raise  the  heel  from  the  bed,  that  gives  deformity  in  ever- 
sion,  with  loss  of  possible  inversion, — that  such  injury  means  hip 
fracture  almost  without  exception.  I  have,  in  fact,  seen  no  exceptions 
to  the  rule  that  I  can  recall. t 

The  reason  for  the  greater  liability  of  the  old  to  this  fracture  lies, 
as  noted  above,  in  structural  changes  in  the  bone. 

*  George  W.  Gay,  Lecturer  on  Surgery  to  the  Harvard  Medical  School;  he  has 
elaborated  this  and  other  vahiahle  cHnical  points  in  a  paper  published  in  the  Trans- 
actions of  the  New  Hampshire  Medical  Society,  May,  1903. 

t  Since  the  above  statement  was  written  I  have  s(H?n  one  such  case — ^an  impacted 
fracture  with  eversion  and  with  lengthening,  with  the  leg  held  in  slight  abduction. 
The  patient  could  lift  the  heel  from  the  bed  readily.  There  was  a  fracture  of  the 
neck,  with  coxa  valga  deformity.     This  is  the  exception  that  proves  the  rule. 
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Rg.  788.— Extreme  outwanl  ro 
lo   in    unimpaftal    fracture   of   I 

laic  is  [™iura  Qf^holower^gr' 


One  more  point  is  perhaps  worth  noting,  namely,  that  occasional 
cases  that  look  like  anterior  luxations  prove  to  be  atypical  cases  of 
fracture  of  neck  or  trochanters,  firmly  held  in  abduction  by  muscle 
spasm.  If  there  is  any  doubt,  after  palpation,  it  is  better  to  wait  even 
a  day  or  so  for  an  x-ray  rather  than  do 
harm  by  ill-advised  attempts  at  reduc- 
tion.    (See  Fig.  821.) 

As  to  the  frequency  of  impaction  in 
fractures  of  the  neck,  I  can  only  say  as 
follows:  the  conclusions  given  are  the 
result  of  a  not  inconsiderable  experience 
in  a  large  hospital  chnic. 

The  great  majority  of  cases  of  the 
femoral  neck  do  show  definite  impaction. 
Of  late  a  vast  deal  has  been  written 
of  unimpacted  fractures  of  the  femoral 
neck  and  of  their  appropriate  treatment. 
I  cannot  find  many  of  these  cases: 
despite  enthusiasm,  I  have  found  but  four 
cases  of  non-impacted  fracture  demand- 
ing operation  in  a  rather  long  series  of  years,  and  recall  but  few  nn- 
operated  cases.  Here  and  there,  to  be  sure,  perhaps  in  10  per  cent.,  one 
finds  unimpacted  fractures,  but  in  our  hospital  cases  we  find  it  almost 
always  practical  to  treat  even  these  much  as  we  treat  the  impacted 
cases,  and  Ike  results  are  almost  always  good.  Almost 
always  they  unite,  perhaps  not  by  bone,  but  in  such 
fashion  as  to  give  a  solid  and  a  reasonably  useful  limb— 
and  a  reasonably  useful  limb  is  all  we  ask  of  even  the 
impacted  cases,  for  these  arc  ordinarily  fractures  of 
persons  past  the  useful  years,  ivith  diminished  capacity 
both  for  repair  and  for  functional  accommodation. 

I  confe.'w  myself  bewildered  by  the  literature  of  "un- 
impacted fracture  of  the  neck  of  the  femur,"  and  with 
all  possible  reserve  I  can  finti  no  solution  unless  it  lies 
in  undue  zeal  in  examination  of  cases  of  fracture  which, 
undisturbed,  would  keep  the  peace  and  give  fair  results. 
I  give  this  solution  in  some  chagrin  that  I  cannot  find 
in  the  large  traumatic  series  at  hand  more  than  a  few  """"ihortKung! 
such  cases  as  are  constantly  reported  by  others.  f™' i^ny'lrfitt 

There  are  many  cases  that  we  class  as  impacted  that 
the  x-ray  shows  to  be  hardly  more  than  what  we  may  call  entangled: 
the  impaction  evidently  is  of  little  depth  or  firmness,  and  doubtless 
very  easy  to  break  up. 

In   our  haspital  it  is  not  only  the  rule,  but  a  very  firmly  fixed 
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house-oflScers'  tradition,  to  be  extremely  careful  about  handling  these 
cases. 

Perhaps  these  two  facts  may  help  the  explanation. 

Treatment 

If  a  hip  fracture  is  impacted,  the  chance  of  bettering  the  condition 
present  is  small.  We  have  ceased  to  lay  great  stress  on  the  distinction 
between  extracapsular  and  intracapsular  fractures,  but  the  fact  remains 
that,  in  the  hip  as  elsewhere,  intracapsular  fractures  tend  to  non-union 
unless  they  are  impacted.  Consequently,  we  should  not  be  strenuous 
in  diagnostic  manipulation.  It  is  far  better  to  be  vague  and  to  do 
without  too  many  facts  in  these  cases  than  to  be  exact  at  the  expense 
of  breaking  up  a  useful  impaction. 

If  we  have  the  signs  above  noted,  slight  shortening,  loss  of  tension  of 
the  ilio-tibial  band,  slight  prominence  anteriorly, 
eversion,  loss  of  the  hollow  at  the  digital  fossa, 
prominence  of  the  trochanter,  etc.,  but  with  motion 
in  rotation  of  the  trochanter  on  a  reasonably  long 
axis,  we  have  to  deal  with  a  case  of  impaction,  a  case 
we  should  let  alone,  as  a  rule. 

In  the  younger  patients,  if  we  have  impaction  in 
excessive  eversion  or  with  great  shortening,  active 
measures  may  be  considered,  not  only  because  these 
cases  have  more  power  of  repair,  but  also  because 
fractures  in  such  cases  are  not  apt  to  be  intracap- 
sular, and,  ordinarily,  unite  promptly,  while  the 
condition  let  alone  promises  serious  disability. 

In  such  ca^es,  and  in  such  only,  is  breaking  up 
of  impaction  defensible. 

Breaking   up  of   impaction   may  here   result  in 
greatly  improved   position,  and  such   breaking  up, 
with  subsequent  weight   traction  in  abduction,  has   outsid?'T-6piint;°ex* 
at  times  led  to  excellent  results  in  my  hands.  irbeiolTthe  foot.^Al^ 

Such  treatment  is  to  be  employed  only  with  {he'^chlsl*  The^^*i<^^ 
great  conservatism,  of  course,  and  rarely  inthout  con-  ^^f^^t^*"  ,^*^]{^^iL5"^' 
sultation   to   divide   responsibility,   for  the  mass  of   the  splint  to  steady  it 

,..  .  ,  ii.li  i'         xi«^         X  i  and  to  limit  rotation. 

literature  does  not  fully  sanction  this  treatment. 

In  the  average  case,  where  there  is  impaction,  we  have  a  peculiarly 
serious  lesion  that  we  are  not  likely  to  make  better  by  active  interference. 

Our  first  concern  must  be  the  patient,  rather  than  the  fracture. 
These  old  people  not  only  bear  shock  badly,  but  they  are  peculiarly 
apt  to  die  from  mere  confinement  to  the  bed.  The  percentage  of  deaths  in 
fractures  at  the  hip  is  rather  staggering;  it  is  certainly  above  25  per 
cent.,  even  in  non-alcoholic  cases.  The  proximate  causes  of  death  seem 
to  be  heart  failure  and  hypostatic  pneumonia,  as  a  rule;  the  real  cause 
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of  death  is  usually  confinement  to  bed  and  change  of  routine.     Old 
people  stand  such  confinement  badly,  as  a  rule.* 

Often  it  is  wise  to  neglect  the  fracture  entirely  in  the  interest  of 
preserving  life,  whether  the  fracture  be  impacted  or  not;  often  patients 
who  are  allowed  to  sit  up  without  regard  to  the  fracture  will  "perk  up'' 
and  be  restored  to  a  few  years  of  comfort  (in  a  wheel-chair,  perhaps) 
and  possibly  to  some  usefulness,  a  result  which  is  certainly  better  than 
death  from  hypostatic  pneumonia  or  from  sheer  inertia. 

Often,  then,  it  is  wise  to  treat  the  patient  and  not  the  fracture. 
Such  treatment  is  not  uncommonly  rewarded  by  a  fairly  useful 
limb  as  well,  for  sitting  up  alone  will  not  break  up  impaction,  or  even 
greatly  hinder  union  in  an  unimpacted  case. 

In  case  we  have  an  impacted  fracture,  we  may  let  the  fracture  alone, 

and  sit  the  patient  up,  or  we  may  rely  on  sand- 
bags to  help  inversion  (see  Fig.  791),  or  we  may 
put  him  to  bed  and  use  a  long  outside  splint  alone 
(Fig.  790),  or  we  may  apply  extension  with  both 
sand-bags  and  splint.  If  such  extension  is  used,  it 
is  applied  as  for  fracture  of  the  thigh,  but  the  weight 
used  is  only  three  to  six  pounds,  and  the  purpose  of 
the  traction  is  not  to  pull  fragments  apart,  but 
purely  to  steady  the  limb  and  to  guard  against  sud- 
den twitching  of  the  muscles. 

In  the  run  of  cases  a  long  outside  splint  with 
eversion  straps  is   applied    (see  Fig.   792);    if  the 
patient  is  muscular  or  cramps  are  present,  traction 
is  added — about  three  to  six  pounds.     This  is  kept 
up  two  or  three  weeks  only;   if  the  patient's  con- 
dition is  good,  then  rest  and  relative  fixation,  with- 
out weights,  is  continued  until  six  Weeks  have  passed 
and  union  is  pretty  solid.    Then  the  patient  is  gotten 
up  in  a  chair,  and  presently  is  allowed  to  walk  with 
crutches. 
In  the  more  favorable  cases  I  do  not  use  plaster  bandages  at  all. 
In  certain  cases,  however,  that  stand  confinement  tolerably  (but  not 
very)  well,  especially  cases  that  show  tolerable  muscular  strength,  we 
may  wisely  apply  a  short  plaster  spica  bandage  after  two  to  three  weeks, 
and  so  enable  them  to  get  up  on  crutches  a  little  earlier. 


K' 


Fig.  79 1 .  —  Posi- 
tion of  sand-bags  to 
prevent  leg  and  foot 
from   rolling  outward. 


*  Certain  old  people  stand  it  perfectly  well.  Dr.  H.  L.  Burrell,  years  ago, 
used  to  call  attention  to  the  types  of  old  people,  as  shown  in  manner  and  face,  who  do 
and  do  not  endure  such  confinement.  Tho.se  who  "fuss"  and  who  show  nervous 
tension  in  their  fjices  are  tho.se,  as  a  rule,  who  do  badly  under  these  conditions.  I 
have  (since  this  chapter  was  written)  seen  an  old  lady  of  eighty-four  with  hip  frac- 
ture who  tolerated  i)ed  treatment  with  perfect  equanimity  and  even  cheerfulness. 
In  her  case  we  obtained  good  results.  It  is  largely  a  matter  of  nervous  temperament, 
rather  than  of  physique. 
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In  younger  patients  such  treatment  may  well  be  the  routine. 
Often  a  sharp  abduction  at  the  hip,  secured  by  plaster,  gives  better 
position  of  the  \cg,  and  so  promotes  rei^umption  of  use  of  the  limb. 
If  a  case  is  unfit  to  handle  as  above  sketched,  the  whole  scheme  may 


well  be  abantloiKHl.  We  should  lie  able,  if  cxpfriciici'd.  to  judge  of  the 
patient,  and  what  he  or  she  will  stand.  If  things  look  unfavorable  to 
l)ed  treatment  at  any  time.  I  do  nut  hesitate  to  sit  |)atit'nts  up  at  once, 
relying  only  on  sand-bags  or  pillows  lo  help  miiintain  position. 
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Treatment  of  Unihpacted  Fracture  of  the  Femoral  Neck 
We  have  the  choice  of — 
(a)  Traction  and  immobilization  (Fig.  795). 


1  ll!«fe  and  thi^;  leiKhrfra^tfo^l'i'Thf  pulle™«'tSelMt  of  iC'  M.  "the  whSi?lV"'«SiSl 
y  (he  long  T  si3e-"|ilint  nhonn  in  Tig.  7B0.  Fool  of  bed  tiiiBed  on  blocks  lo  givs  counlcr- 
aoIiDD  by  body-weight. 

(b)  Traction  in  the  line  of  the  shaft  tciik  lateral  traction  (Fig,  799). 

(c)  Traction  with  abduction  (Fig.  796). 


Fig,  790.— Some  opiinralTW  BppLini  lo  give  (mr-lion  in  nlnluc-tion.  Traelion  msdp  from  one 
-iipr  of  Ih^I.  and  Iliis  fiitn.T  rni!<F<J  diHun.iiurlioiinllv  hixb.  To  rurrv  Ihl.i  out  siicrenrullv  the  T- 
inl  aliuuld  not  reuch  much  above  Ihe  hi|i.  in  unlcr  tbul  Ihe  nbiluction  pwulion  be  nol  lott. 

(rf)  Traction  with  abduction  and  with  pressure  on  the  trochanter. 
(e)  Open  operation,  with  or  without  nailing. 
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Manceuver  (a)  is  ordinarily  efficient,  but  considerable  weight  is 
required  for  the  traction — as  much  as  12  to  25  pounds  or  even  more, 
and  such  traction,  applied  by  adhesives,  must  be  watched  carefully:  the 


Fig.  7B7,— Tmetion  ond  ci 


skin  of  older  people  does  not  always  tolerate  such  traction  without 
irritation. 

If  this  method  is  used,  fixation  with  the  long  side-splint  and  a  well- 
fitted  posterior  (ham)  splint  are  called  for.     Much  care  is  needed  to 
prevent  eversion  of  the  foot  by  the  eversion  straps  (above  described) 
fastened  to  the  long  side-splint,  or  by 
other  adequate  device  (Fig.  792). 

The  removal  of  weight  traction  is 
governed  by  the  progress  of  the  case. 
After  about  a  month  we  may  begin  to 
test  union,  both  by  gentle  rotation  and 
by  letting  an  assistant  alternately  pull 
down  and  push  up  on  the  foot  while 
we  have  thumb  and  fingers  on  the 
trochanter  and  on  the  adjacent  land- 
marks to  detect  abnormal  motion. 

If  union  seems  solid,  we  may 
decrease    and    presently    remove   the 

weights.     Such  change  must,  however,      "^^! '"'"  "'""'*'  *"""  "™°'p"'"'  '"  "» 
be  accompanied  by  frequent  measure- 
ments  of   the   limb.     Sometimes  shortening   does  not   appear   until 
several  days  after  taking  off  the  weights.     Whenever  it  appears,  back 
the  weights  go  until  union  is  sohd,  or  until  we  give  up  hope  of  it. 

About  two  weeks  after  union  seems  solid  it  is  safe  to  treat  the  case 
as  we  would  treat  an  impacted  case  at  aay  five  weeks  from  the  injury. 
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I  never  feci  safe  in  allowing  weight-bearing  before  eight  to  ten  weeks, 
and  then  only  cautiously. 

Method  (b)  seems  to  have  been  a  good  deal  used  in  the  west,  and 
is  reported  as  very  efficient,  I  have  had  a  few  cases  in  which  it  has  been 
used  successfully,  but  they  are  too  few  to  generalize  on.  The  method 
consists  simply  of  the  usual  traction  downward  in  the  line  of  the  leg, 
with  lateral  traction  outward  by  the  pull  of  a  weight  on  a  band  running 
through  the  groin  (Fig.  709). 

Method   (f), — traction   in   abduction, — that   is,  traction  obliquely 
down  and  outward,  is  accomplished  as  shown  in 
!g.  801.     (See  also  Fig.  796.) 
Theoretically,  the  pull  of  the  adductors  in  ab- 
duction should  help  the  short  rotators  in  maintain- 
ing   contact   of   the    frag- 
ments.    It  is  well   not   to 
abduct  too  far,  and  to  con- 
trol our  treatment  by  care- 
ful  measurement,   for    too 


much  abduction  may  easily  produce  shortening,  the  adductors  acting 
as  a  iever.* 

In  applying  a  plajrtcr  spica,  abduction  of  about  20  <legrces  is  the  rule 
—not  so  much  for  better  position,  but  because  it  overcomes  the  usual 
limitation  of  abduction,  that  is  troublesome  when  the  patient  first 
tries  to  walk. 


•  Dr. 


t  forni-t 


r>  nlxliK't  l\v 


ollipr  Ipb  lo  an  cqUHl  angle  and 

■iwtii'iilly  tlKTc  is  no  (im>stii>n  that 
■I'ulik-  iiietlicHi  of  reliuning  (m^- 
.'  iippliwl  with  wltill.  Ikvbubp  over- 
iiiicithor  and  do  linrm. 
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Method  (d),  ori^nally  proposed  by  Senn,  consists  of  the  application 
of  a  plaster  "spica"  bandage  in  which  a  window  is  cut  over  the  tro- 
chanter; through  this  window  a  pad  presses  on  the  trochanter,  its  pressure 
regulated  by  a  surcingle  band  about  it  and  about  the  pelvic  part  of  the 
plaster  bandage.     I  have  no  experience  with  the  method;  theoretically, 


Lth  iiAtLeiit  ready  for  applica 


at  least,  it  is  rational;  whether  it  possesses  any  real  advantage,  I  do  not 
know. 

Open  operation  (e)  has  been  practised  in  many  cases,  mostly  on 
cases  in  which  there  had  been  failure  of  union  under  ordinary  routine. 

We  have,  broadly  speaking,  two  methods:  first,  opening  the  joint 
in  front  and  refreshing  the  fracture  surfaces;  then,  with  or  without 


Fie.  805.— PIhs 


rapt  by  Ur.  K.  L. 


nailing,  putting  the  leg  up  in  the  best  attainable  position  (usually  in 
abduction)  in  plaster,  with  or  without  traction  under  the  plaster; 
second,  external  incision  with  temporary  resection  of  the  greater  tro- 
chanter; the  operation  so  approached  is  usually  completed  by  nailing 
of  the  trochanter,  often  also  iif  tlie  broken  neck.  There  are  but  two 
objcction.s  to  nmling  of  the  broken  fragments:  (ir.st,  the  difficulty  of 
stopping  the  nail  short  of  the  acetabulum;  second,  the  tendency  of  the 
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nail  to  erode  a  cavity  for  itself,  and  to  become,  after  weight-bearing  is 
begun,  an  irritation  rather  than  a  support. 

Our  object  in  these  cases  is  purely  the  approximation  of  fragments; 
I  suspect  the  nail  is  not  essential,  and  may,  by  the  irritation  of  its  prea- 
ence,  hinder  union.*  In  the  few  cases  I  have  operated  on  such  a  nail 
hasalwaysbeenin  the"kit,"but  I  haveusedit  but  rarely,  and  the  results 
without  nailing  have  uniformly  been  very  satisfactory — union  in  aU 
cases  was  firm  enough  for  walking,  though  I  feel 
sure  of  bony  union  in  only  one  case.  /  *        _ 

If  we  are  to  use  the  nail,  the  rational  method 
seems  to  be  the  approach  by  the  anterior  incision, 
denudation  of  surfaces,  insertion  of  along  spike  driven 
through  the  skin  from  the  outer  side  through  the 
trochanter  and  neck  into  the  head.     Such  a  spike 
may  be  removetl  after  a  week  or  two  (or  longer)     [jomrJ.'^pikr'tT'h'rS* 
leaving  no  foreign  body  to  make  trouble.    Moreover,     [fj^_  '°  *■""*'  "'^ 
its  insertion  is  controlled  (as  to  depth)  by  a  finger 
between   the   fragments.     I   have   used   this   method   with   excellent 
results. 

Results  op  Fractures  of  the  Femoral  Neck 
End-results  in  fracture  of  the  femoral  neck  have  not,  to  my  knowl- 
edge at  least,  been  adequately  studied. 

As  has  been  noted,  the  mortality  is  heavy, 
from  causes  we  cannot  control. 

Beyond  the  list  of  those  who  die,  we  have 
many  others  in  whom  the  feebleness  and  in- 
firmity of  age  make  useful  recovery  (even  from 
injuries  even  much  less  grave  than  this  one) 
quite  out  of  the  question. 

Apart  from  these  cases,  however,  my  im- 
pressit>n  is  that  the  results  are  better  than  is 
ordinarily  assumed. 

In  the  first  place,  I  believe  the  assump- 
tion of  common  failure  of  impaction  or  of  bony 
union  is  erroneous.  So  far  as  I  know,  or  can 
learn,  the  vast  majority  recover  with  solid  hips, 
whatever  the  deformity  may  be. 

These  are  not  normal  hips,  nor  is   their 
function  normal.     There  is  shortening;  there 
is  loss  of  power  to  abduct;  there  is  thickening; 
"■ "  ■       ""■"■  usually  there  is  evcrsion^but  they  are  solid. 

•  I  have  aecn  /-rays  of  sui^h  a  case  in  llie  handa  of  a  colleague  that  have  somewhat 
discoura(!crl  mi'  in  tht  use  of  the  nail.  This  objection  may  readily  be  met  by  driving 
the  nail  in  through  a  separate  incision  over  the  trochanter,  and  removing  it  after 
two  or  three  week-s. 
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A3  sequels,  we  have  a  limp,  some  loss  of  motion,  and  an  added 
awkwardness  of  gait  from  eversion. 

But  all  these  disabilities  disappear,  to  some  extent,  with  time  and 
use.  Particularly  I  have  noted  an  accommodative  incersion  by  muscle 
action  that,  in  large  part,  counter  ha  I  antes  the  displacement  in  eversion. 

In  short,  none  of  these  cases  in  the  elderly,  perhaps  none  at  any  age, 

regain  a  normal  hip,  but  many  patients  get  around  very  well.     I  have 

seen  many  such,  even  cases  in  whom  the  fracture  occurred  at  eighty 

years  or  later.     What  the  per- 

Bm'  *  <'entage  of  such  results  is  can- 
'   not  now  be  stated, 
w  Certain  few  individuals  show 

I  rheumatoid,  or  rather  "osteo- 
■  arthritic,"  changes,  with  a  good 
I  deal  of  lameness  and  "rainy- 
'  weather  pain."     Some  develop 

a  definite  "malum  coxie  senile." 
The  cases  with  non-union 
show  markedly  greater  disa- 
bility, more  shortening,  more 
eversion,  more  pain,  more  ina- 
bility to  handle  or  use  the  leg. 
In  fact,  however,  some  of 
these  cases  get  about  tolerably 
well,  though  with  a  marked 
limp  and  with  small  endurance. 
The  support  of  the  body-weight 
is  assumed  to  be  the  Y-ligament 
in  front,  the  obturator  muscles 
iK'hind;  the  upper  end  of  the 
outer  fragment,  still  in  part  en- 
veloped in  capsule,  forms  a  sort 
of  false  joint  on  the  ilium  that 

Fig.  808.— Fracture  wilh  impnc-lion  of  llie  neck     calrieS  SOme  part  of  the  Weight. 

lion, iintf all. iuct'i'on.  jxfi  to*i.e'E™'n.''6'ut"8i^hi,  ™H^  Somc  of  tliese  cases  may  be 
^wS!?»  preilS't  in^h™  ™  ™  b^^nn^n^U"''"'"'  gfoatly  benefited  by  an  open 
operation  that,  with  or  without 
pegging  or  nailing,  brings  about  a  rigid  union,  but  such  an  operation 
is  a  major  operation  in  the  case  of  old  people. 

Those  unopcratcd  are  always  cripples  to  an  extent  if  there  is  no 
union,  but  it  is  not  correct  to  suppose  that  they  arc  always  hopeless 
cripples,  unable  to  walk. 

Nor  is  it  correct  to  assume  that  non-union  of  fractures  of  the  neck 
is  a  noces.-iary  result  of  unimpacted  fracture,  even  in  the  old.* 

•There  come  lo  niy  mind  two  ciwea  of  loosir  traptiirr  of  tlie  nerk  in  men  avfr 
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Separation  of  the  Epiphysis 

The  epiphysis  of  the  femoral  head  occupies  the  relation  shown  in 
Fig.  800. 

Its  separation  is  relatively,  but  only  relatively,  rare. 

The  trauma  causing  such  separation  is  not  apparently  different 
from  that  causing  fracture  of  the  neck.  We  may  have  falls  on  the 
trochanter  or  the  buttock  or  on  the  feet,  as  a  cause. 

Whitman*  has  demonstrated  conclusively  that  fracture  of  the  neck, 
as  well  as  epiphyseal  separation  of  the  head,  is  not  very  rare  in  young 
children. 

The  differential  diagnosis  is  not  easy. 

We  can  diagnose  these  cases  only  by  the  signs  that  help  us  in  adult 
fractures.  "Soff  crepitus  may  help  in  the  diagnosis  of  epiphyseal 
lesions.     A  good  x-ray  will  settle  doubts. 

The  peculiar  interest  of  these  cases  rests  on  the  curious  similarity, 
which  Whitman  has  shown,  between  the  consequent  coxa  vara  resulting 
from  such  trauma  and  that  coxa  vara  familiar  to  ortho- 
pedists which  results  from  lessened  resistance  of  bone 
structure,  expressing  itself  oftenest  at  about  the  age  of 
puberty. 

The  shortening  is  common  to  both  forms,  as  is  also 
the  inability  to  abduct  the  leg — actively  or  passively; 
there  is  the  same  increased  prominence  of  the  trochanter,  .  Fi«.  809.—- 
made  more  obvious  by  flexion ;  the  x-ray  shows  the  same  th^^Ladlnd of 
change  in  angle  between  neck  and  shaft.  chanSr^cwS- 

Coxa  vara  of  traumatic  origin,  after  consolidation,  is   ^ecim^n^iT^i 
amenable  to  the  same  operative  procedures  as  the  coxa 
vara  dependent  on  developmental  failure,  with  the  same  results. 

But  our  effort  should  be  rather  to  prevent  than  to  repair  these  de- 
formities. 

The  moral  is  that  we  should  be  very  careful  to  exclude  fracture  or 
epiphyseal  separation  in  any  doubtful  case,  at  or  before  the  age  of 
puberty. 

If  we  are  on  the  watch  for  such  a  lesion,  the  general  diagnosis  is  not 
difficult,  though  differentiation  between  forms  in  detail  may  be  difficult 
or  perhaps  even  impossible  without  the  x-ray. 

If  we  have  an  eppihyseal  separation  to  deal  with,  the  displacement 
must  be  reduced,  and  accurately  reduced.  A  good  x-ray  is  essential, 
for  we  can  feel  but  little  to  guide  or  test  our  reduction. 

Displacement  is  of  the  shaft  and  neck  upward;  the  epiphyseal  head 
remains  in  place. 

sixty  (one  of  them  a  notorious  alcoholic  at  that)  in  whom  solid  union  and  Very  fair 
function  resulted. 

*  K.  Whitman,  Med.  Record,  July  25,  1893;  Ann.  Surg.,  June,  1897,  ibid., 
February,  1900. 
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Reduction  is  by  traction  down,  with  traction  outward  (applied  inside 
the  groin)  to  carry  the  broken  outer  end  past  obstructions  into  place. 
There  is  no  chance  of  carrying  it  too  far,  for  the  ligaments  are  substan- 
tially intact.  Abduction  or  adduction  or  rotatory  motions  may  be 
called  for  before  the  fragments  fit.* 

The  leg  is  to  be  put  up  in  sharp  abduction  in  a  plaster  spica. 

The  result  is  to  be  tested  by  the  x-ray.  If  it  is  not  satisfactory, 
we  have  no  choice  but  open  operation,  replacement,  and  another  plaster 
spica. 

If  it  is  not  an  epiphyseal  injury,  but  a  fracture,  the  treatment  must 
vary  to  fit  the  case. 

In  these  cases  in  children  there  is  no  impaction  to  deal  with,  nor  is 
an  absolute  **fif  essential,  as  with  the  epiphysis. 

If  we  overcome  shortening,  the  union  of  bone-ends  will  take  care  of 
itself.  Shortening  is  to  be  overcome  by  a  Buck's  extension,  loaded  with 
a  weight  of  3  to  20  pounds  according  to  age  and  size,  and  an  outside 
splint  is  employed  for  fixation.  After  three  weeks  a  spica  of  plaster- 
of-Paris  is  enough. 

There  is  no  harm  done  to  children  by  bed  confinement. 

There  seems  to  be  no  chance  of  non-union. 

So  far  as  we  know,  cases  adequately  treated  do  not  develop  coxa 
vara,  but  it  is  true  that  the  early  soft  callus  may  yield  to  weight,  and 
weight-bearing  may  well  be  postponed  to  six  or  eight  weeks. 

Interference  with  growth  does  not  occur  in  fracture,  and  seems 
vastly  rare  in  the  epiphyseal  cases,  at  the  hip. 

Fractures  at  the  Base  of  the  Neck 

Fractures  of  the  neck  near  the  trochanter  are,  in  fact,  common. 
Their  occurrence  has  long  been  recognized;  their  frequency  has  been 
known  to  us  only  since  the  skiagraph  became  useful. 

The  trauma  is  essentially  that  of  the  neck  fracture;  the  only  differ- 
ence is  that  severer  falls,  and  at  times  falls  on  the  foot  or  knee,  appear 
oftener  as  the  cause.  Perhaps  this  means  only  that  this  is  less  charac- 
teristically a  fracture  of  the  aged  than  is  fracture  of  the  neck  proper. 

The  lesion  is  commonly  a  break  at  the  base  of  the  neck,  with  more 
or  less  impaction  of  the  neck  into  the  trochanter  and  shaft.  (See 
Figs.  810-818.) 

The  line  of  break  varies  somewhat,  and  not  rarely  there  is  some 
splitting  in  the  region  of  the  trochanter  (see  Fig.  812),  or  an  associated 
spiral  fracture  running  downward. 

The  degree  of  impaction  varies  much. 

*  And,  after  nil.  thoy  may  not  fit  with  anything  like  accuracy.  Should  we  be 
satisfied  witli  moderate  po.^ition?  I  think  not,  and  thouj^h  without  experience  of 
operative  treatment  on  this  lession,  suspect  tliat  it,  like  separation  of  the  humeral 
epiphysis,  belongs  to  the  operable  lesions. 
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The  fracture  is,  however,  very  definitely  extracapsular,  and  the  for- 
mation of  callus  is  prompt  and  is  usually  efficient,  even  if  there  is 
no  impaction. 

Our  concern  in  these  cases  is  purely  one  of  obtaining  the  best  possible 
position;    union  may   usually 
be  left  to  take  care  of  itself. 


Diagnosis  of  Impacted  Fracture  of  the  Base  of  the  Neck. — We  have 
disability;  shortening,  ordinarily  not  great;  eversion,  sometimes  absent, 
sometimes  replaced  by  inversion;  obliteration  of  the  digital  fossa. 

All  these  signs  occur  also  in  fracture  of  the 
neck  with  impaction. 

There  may  be  not  only  filling  up  of  the 
digital  fossa,  but  marked  thickening  of  the 
whole  region  of  the  trochanters;  this  usually 
means    fracture    at    the    base    of    the    neck. 


Piff.    814— Impulion    ol 
ball,  nith  a  ■plillini  of  tb« 


Beyond  this,  we  must  depend  on  the  skiagraph  to  differentiate  between 
the  two  lesions. 

If,  by  chance,  such  a  fracture  is  wholly  unimpacted,  we  are  again 
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confronted  with  the  question  of  differential  diagnosis  as  against  i 
pacted  fracture  of  the  nee  It  proper. 

Diagnosis  of  Unimpacted  li^acture  of  tlie  Base  of  the  Neck - 
signs  are:   total  disability;  shortening, 
varying  with  intermittent  traction;  loose 
eversion,  with  active   inversion   impos- 


rom  Ol.lknow's  cose 


(WuTCD    Museum, 


sible,  pa&iivc  inversion  unhindered ;  rotation  of  the  trochanter  on  its 
own  axis  when  the  leg  is  rotated;  prominence  of  the  trochanter  under 
an  entirely  relaxed  fascia  lata. 


In  short,  there  is  nothing  that  definitely  distin-  • 
guishes  these  from  like  loose  fractures  higher  up  in  wiSd.  "^wsot  mm! 
the  neck.  Usually  we  arc  content  with  the  approxi-  i^^JJ^I,  iotuT"™' 
mate  diagnosis  and  wait  for  the  j--ray. 

As  we  first  see  these  cases,  they  are  apt  to  lie  in  bed  or  on  a  stretcher, 
in  a  position  strongly  suggesting  a  subpubic  luxation,  and  not  uncom- 


TREATMENT   OF    FRACTUHES    OP   THE    BASE   OF    THE    NECK 


477 


moniy,  if  a  little  time  has  elapsed  since  the  injury,  muscle  spasm  is 
such  as  to  fix  the  hip  almost  immovably  in  this  position.  In  some  cases 
of  this  sort  in  stout  patients  even  the  fracture  diagnosis  can  hardly  be 
made  at  all,  save  by  the  ski^raph. 

Treatment  of  Fractures  of  the  Base  of  the  Neck 

In  impacted  cases,  if  the  deformity  is  not  great,  we  treat  as  with 
impaction  of  neck  into  head,  merely  to  preserve  impaction.  The 
details  of  the  treatment  are  the  same. 

It  the  position,  however,  is  bad ;  if  shortening,  adduction,  or  external 
rotation  promise  much  deformity  and  disability,  we  may  wisely  consider 
breaking  up  the  impaction  to  improve  position. 
without  fear  of  nonunion,  because  these  fractures 
are  definitely  extracapsular. 

Before  doing  this  we  must  have  a  good  j-ray 
to  make  sure  in  detail  just  what  we  are  dealing 
with. 

In  etherizing  cases  for  such  breaking  up  I 
have  often  found  them  to  show  no  firm  impac- 
tion at  all;  so  soon  as  the  muscles  relax  we  have 
a  loose  fracture. 

In  these  cases,  after  dragging  down  the  shaft 
into  proper  relations  and  letting  the  patient 
come  out  of  ether,  the  muscle  spasm  (returning) 
becomes  a  factor  that  helps  in  fixation.  For  the 
rest,  the  case  is  treated  like  the  obviously  unim- 
pacted  ones.* 

In  the  unimpaded  cases  we  first  reduce  as 
well  as  may  be,  with  or  without  ether,  accordmg 

to  the  need  and  according  to  the  fitness  of  the  

patient,  and  then  attempt  to  hold  reduction  bv  f'^,ure'Ti'h  "b'"'  T"^ 
the  methods  used  in  unimpacted  neck  fractures     (»niorni  n«-k,  psniy  im- 

e  ,,  ,  ,  I  acied  inio  rhe  shaft. 

of  the  usual  type. 

Reduction  is  by  a  pull  on  the  foot,  with  counterpull  on  a  sling  in 
the  perineum,  with  appropriate  rotation. 

To  maintain  position  we  usually  apply  extension  straps  and  use 
weight  traction  (8  to  25  pounds).  Lateral  traction  may  be  called  for, 
but  can  be  applied  later  if  the  position  calls  for  it,t 

Sometimes  position  is  best  secured  in  sharp  abtluetion.     This  may 

*  I  bplifve  the  time  is  coming  when  it  may  seem  wine,  in  thcw  casos,  perhaps 
in  all  iinimpactci  fractures  of  either  ncek  or  ba.ie  of  neck  that  arc  (it  to  etherize, 
to  produce  impaction  by  rlriving  home  the  trochanter  (protected  by  felt,  of  course) 
with  a  heavy  mallet.     1  have  done  thiH  in  one  ease  with  lulmiruble  rcKiiIlK, 

+  Lateral  traction  seems  to  me  an  undesirable  and  unnecessary  routine.  The 
objection  to  it  is  that  it  neecwiftrily  interferes  with  circulation  somewhat,  and  or- 
dinarily is  not  particularly  comfortable  and  probably  not  very  useful. 
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be  attained  by  abduction-tractioD  with  weights,  or,  if  abduction  holds 
things  without  any  pull,  a  plaster  spica  alone  (without  traction)  may  be 
enough,  or  traction  straps  may  be  put  on  underneath  and  covered  with 
the  plaster  spica,  and  we  get  the  fixation,  combined  with  more  or  less 
efficient  weight  traction,  during  the  time  the  patient  is  in  bed. 

The  choice  of  methods  is  purely  one  of  judgment  of  the  individual 
case.  Some  cases  are  very  readily  held;  others  are  almost  imposdble 
to  treat  satisfactorily. 

Traction  may  usually  be  omitted  after  three  to  four  weeks.  Fixa- 
tion, or  at  least  non-use,  may  wisely  be  continued  until  six  weeks  have 


passed.  During  this  period,  however,  massage  and  careful  passive 
movements  are  in  order. 

Resumption  of  weight^bearing  must  be  cautiously  begun. 

Prognosis 
Good  in  the  main.     If  there  has  ix-cn  undisturbed  impaction,  there 

is  no  question  that  union  will  take  place.  There  is  some  shortening, 
usually  some  cver.-iion,  and  a  moderate  limitation  of  motion,  due  in 
part  to  bone  thickening,  in  part  to  fibrous  changes  during  the  immobili- 
zation necessary  to  insure  repair. 
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Union  is  solid,  and  we  may  expect  eventually  a  serviceable  result, 
with  no  worse  damage  than  a  slight  limp  and  slight  stiffness  and  moder- 
ate pain  on  use,  decreasing  with  time. 

If  there  has  been  no  impaction,  prognosis  depends  largely  on  ade- 
quate treatment.  With  good  reduction  well  maintained,  the  result  is 
that  of  the  impacted  form. 

Disability  is  present  in  less  successful  cases  about  according  to  the 
displacement  persisting  after  union. 

Delay  in  union  is  not  uncommon;  weight-bearing,  therefore,  is  to 
be  delayed  in  such  cases  for  eight  weeks  or  more. 

Non-union  is  rather  rare,  even  in  neglected  cases. 

FRACTURES  THROUGH  THE  TROCHANTERS 

These  fractures — by  no  means  uncommon — are  usually  the  result  of 
rather  severe  trauma.  Commonly,  they  are  met  with  in  young  or 
middle-aged  patients  in  whom  the  structure  of  the  femoral  neck  still 
retains  its  strength. 

The  causes  are:   (a)  Direct  violence.     (6)   Torsion  of  the  leg. 

The  lesions  in  the  torsion  fractures  often  show  a  combination  of  a 
torsion  fracture  (with  spiral  lines)  through  the  trochanters,  combined 
with  a  fracture  between  the  neck  of  the  femur  and  the  intertrochanteric 
line  (Fig.  820). 

Breaks  directly  across,  between  the  level  of  the  greater  and  lesser 
trochanters,  are  rare.  They  are  from  direct  violence  usually.  Such 
lesion  may  accompany  a  break  at  the  base  of  the  neck,  perhaps  from 
splitting  of  the  trochanteric  neck  by  this  basal  fragment.     (See  Fig.  816.) 

Torsion  fractures  may  break  the  bone  above  or  below  the  lesser 
trochanter;  the  iliopsoas  is  attached  to  this  process,  and  the  determina- 
tion of  the  site  of  fracture  with  reference  to  this  insertion  is  not  unim- 
portant, but  these  fractures  clinically  belong  with  those  wholly  below 
the  trochanters  (class  6,  p.  480). 

Diagnosis  of  Fractures  Through  the  Trochanters 

(1)  Complete  disability. 

(2)  Much  thickening  at  and  behind  the  trochanters;  obliteration  of 
the  digital  fossa. 

(3)  Eversion  (permanent),  usually  present,  though  not  constant. 

(4)  Limitation  of  motion. 

(5)  Shortening — not  necessarily  great. 

(6)  Impaction,  actual  at  times,  often  only  apparent,  but  apparently 
very  definite  in  nearly  all  cases  examined  without  ether. 

(7)  Crepitus  is  rare. 

(8)  Rotation  shows,  if  there  is  any  impaction,  a  greater  trochanter 
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rotating  on  the  head  as  an  axis,  without  obvious  change  from  the 
normal  radius:   loose  rotation  does  not  belong  to  this  type. 

Usually  the  greater  thickening  is  our  best  diagnostic  point.  Posi- 
tive diagnosis  is  often  dependent  on  the  skiagraph. 

Treatment 

The  treatment  is  substantially  that  outlined  for  fractures  of  the 
base  of  the  neck. 

Results 

Non-union  of  fractures  in  this  region  I  have  not  met.  The  fracture 
is  distinctly  extra-articular,  and  callus-formation  is  usually  profuse. 

Given  a  reasonably  good  reposition,  we  get  in  these  cases  very  good 
results  indeed.  There  may  be  some  shortening  and  consequent  limp; 
there  may  be  thickening  enough  to  limit  in  some  measure  the  move- 
ments at  the  hip,  but,  as  a  rule,  such  disabilities  are  not  great  and  the 
results  are  usually  good. 

FRACTURE  BELOW  THE  TROCHANTERS*  (CLASS  6) 

We  have  no  insertion  of  any  of  the  shorter  hip  muscles  below  the 
break,  and  therefore  no  apparent  impaction  from  muscle  spasm.  Im- 
paction is  extremely  rare.     Therefore  we  find: 

(1)  Disability — total. 

(2)  Shortening — often  great. 

(3)  Extreme  outward  rotation,  from  gravity,  as  in  shaft  fracture. 

(4)  Flexion  and  outward  rotationf  of  the  upper  fragment  (by  the 
iliopsoas  muscle).     (See  Fig.  827.) 

(5)  Abduction  of  the  upper  fragment  by  the  gluteal  muscles.  (See 
Fig.  826.) 

(6)  Free  mobility  of  the  leg  in  all  directions,  including  inward  rota- 
tion. 

(7)  Crepitus  (not  always  readily  obtained). 

(8)  Failure  of  the  trochanter  to  rotate  with  the  leg  or  to  share  its 
other  motions. 

(9)  Possibility  of  testing  the  varying  length  and  the  looseness  of 
the  leg  by  direct  intermittent  traction. 

In  short,  we  have  in  these  fractures  below  the  lesser  trochanter  the 
picture  of  high  fractures  of  the  shaft. 

The  diagnosis  in  detail  is  often  difficult;  swelling  is  apt  to  be  con- 
siderable, and  differential  diagnosis  is  obstructed  by  the  difficulty  in 
reaching  the  various  landmarks. 

*  Many  fractures  do  not  anatomically  fall  cither  in  this  class  or  in  class  5,  but 
belong  to  f)oth.  Clinically  considered,  the  important  matter  is  whether  the  main 
fracture  runs  below  and  outside  the  insertions  of  the  short  hip  muscles,  and  particu- 
larly of  the  iliopsoas. 

t  Not  as  constant  as  the  text-books  declare  it,  but  usual. 
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According  to  our  skill,  we  may  approach  accuracy  in  this  matter, 
but  for  exact  diagnosis  a  good  skiagraph  is  apt  to  be  essential.     In  no 


Fig.  822.— Spinl  Iractun  of  the  unprc  part  Viic  823.— Spin]  frnrliirp  of  llie  upper  half 

of  Che  lemur.     View  from  ia  from  snil  extern-       o(  femur,     ^'ieK«l    fr..m  behind  (ume  SMri- 
nlly  (Werrwi  Musmim, mecimen  1103).  men  u  Fi«.  822).     (Warren  Miueum,  aiwcimeD 

1103.) 

fracture  is  our  or<linarj-  hospital  routine  as  to  j:-rays  more  unfortunate 


<?r- 


n 


tlian  in  various  hip  fni.-l.urr.^.     \Vc 
fulties  in  transportjitimi  nf  llii'sc  < 


e  too  often  permitted  the  diffi- 
^  to  interfere  with  their  proper 
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Fin.  827. — In  fracture  below  the  lemer  tro- 
chanter, not  only  do  the  abductors  act,  but  the 
iliopsoas  (drawn  in  black)  pulls  the  fragment 
into  flexion. 


Fig.  826. — Spiral  fracture  just  below  tro- 
chanters. Abduction  of  upper  fragment.  No 
impaction,  but  Arm  entanglement  of  upper  end 
of  lower  fragment  (sketched  from  x-ray). 


Fig.  828. — Diagram  of  similar  deformity  in 
fracture  above  lesser  trochanter.  Here  there  is 
no  flexion  pull,  but  even  more  liability  to  ab- 
duction (better  leverage  for  abductor  muscles) 


Fig.  829. — Fracture  of  shaft  of  femur  very 
high  up;  union  witli  much  displacement  (War- 
ren Museum,  specimen  5093). 


Fig.  830. — Fracture  of  shaft  high  up;  typi- 
cal abduction  of  upper  fragment,  due  to  muscle 
pull  (compare  Figs.  824-82t)). 


rRACTUHE  B£LOW  THE  TROCHANTER  483 

diagnosis,   though    accurate  diagnosis   is   here    essential    to  proper 
treatment. 

Treatment  of  subtrochanteric  breaks  consists  essentially  of  proper 


Erest  abiiuction  by  muMlcHclioi 


Fig.  g.12.— SlwWh  of  i-ray  ol  cue 
pBCt«d  fracture  beiwwn  trocbanteis, 
deformity  fiom  muscle  puU. 


coaptation  of  fragments  with  traction.  Fractures  in  this  region  are 
not  impacted.  According  as  we  find  the  upper  fragment  abducted  by 
the  gluteal  muscles,  or  flexed  by  the  iliopsoas,  we  must  endeavor 
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to  correct  this  displacement  or  to  place  the  shaft  in  line  with  said  upper 
fragment. 

This  may  call  for  abduction  or  for  flexion;  much  may  be  made  out 


by  skilful  manipulation  as  to  what  the  displacement  is,  but  we  are  aided 
by  the  skiagraph.  If  abduction  is  called  for,  we  must  employ  either  sharp 
abduction,  maintained  by  a  plaster  spica,  or  traction  in  abduction. 


Sainl-liiig  pressure  on  thr  upper  fragment,  or  a  pad  between  the  long 
Liston  side-splint  and  the  leg,  is  often  effective  as  an  aid  (Fig.  833). 

I  If  flexiim  i.s  called  for, — and  this  measure  is  less  often  called  for  than 
we   should  suppose   from  rea<linK  the  text-books, — then  we  must  use 
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the  Smith  or  Hodgen  splint,  or  the  much-vaunted,  rarely  used,  double- 
inclined  plane.  Our  endeavor  in  these  cases  is  to  overcome  shorten- 
ing and  angular  displacement;   therefore  we  exert  the  necessarj'  trac- 


Fiit.  830.— DoubLp- Inclined -pli 


tion  in  the  line  of  the  displaced  upper  fragment,  the  position  of  which  we 
cannot  easily  influence.  This  end  is  often  more  simply  accomplished 
by  traction  in  the  direct  line  or  in  abduction  withmit  flexion,  because  the 


toEeruUy 


tendency  to  flexion  is  slight  or  readily  reduced,  and  easily  held  in  many 
cases. 

It  is  only  in  fractures  well  below  the  lesser  trochanter  that  such  com- 
pensatory flexion  is  likely  to  be  needed,  and  in  these  cases,  even,  it  is 
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often  uncalled  for.  Sometimes  it  is  possible  to  bring  the  tilted  upper 
fragment  down  by  ttie  steady  pressure  of  a  sand-bag  applied  directly 
over  it. 

Broadly  speaking,  we  are  apt  to  find  it  wise  to  treat  fractures  in 
this  region  by  traction  in  abduction,  followed  by  a  plaster  spica  (in 
abduction).    Elach  case  must,  however,  be  judged  by  itself,  and  or- 


Fig.  838. 

rrame.     Verti .. 

lion  of  pelvis  by  towi 


dinarily  we  have  three  checks  as  to  the  perfection  of  our  reduction: 
(a)  the  measurement  of  shortening;  (6)  palpation  of  the  end  of  the 
upper  fragment;   (c)  the  x-ray. 

Given  a  reasonably  accurate  reposition,  we  have  little  trouble  as  to 
the  union  of  these  fractures.     CJallus  is  usually  profuse  and  solid.     Care 


3.  Th«  part  behind  the  ki 


must  be  taken  as  to  early  mobilization,  and  particularly  as  to  early 
weight-bearing,  for  these  fractures  are  rather  liable  to  late  progresaive 
deformity  under  too  early  use. 

There  is  some  tendency  to  deformity  in  anterior  bowing,  but  more 
particularly  to  outward  bowing  under  weight,  even  with  good  position 
and  apparently  solid  union.     Such  tendency  is  to  be  avoided  by  avoid- 
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ance  of  early  weight-bearing;  if  it  already  threatens,  pads  of  felt,  etc., 
with  fixation  in  flexion  or  abduction  in  plaster,  will  tend  to  neutralize 
it.  Fractures  of  this  sort  are  rarely  fit  tor  weight-bearing  under  ten 
weeks. 


These  lesions  are  uncommon. 

They  may  occur  from  direct  violence,  more  often  from  muscle  pull. 
The  trochanter  may,  so  long  as  it  remains  an  epiphysis  (up  to 
eighteen  years)  be  torn  loose  from  its  bed. 


Fut.  840. — Sfparnlkiii  of  the  rartiliwinoiiB  epiphysis  nf  the  (0*at  trochantel 
KimenNo.  lieO).     <I  can  olitain  nobutoir  oMhia  iip«ciincn  or  of  (ha  miu 


of  the  r«i 


mr  donn  to  (he  |ioin(  shnwn  by  the  white  arroir  in  tlw  fiaure.  involving  at 
ind  (he  epiphyaeul  line  (probably  ucu(e  epiphysitis)  (age  about  twelve  yeari) 


In  adults,  the  trochanter,  no  longer  an  epiphysis,  may  be  torn  out 
of  place. 

Diagnosis. — The  diagnosis  is  by  direct  palpation.  The  damage  to 
the  trochanter  is  apt  to  be  overlooked  at  first. 

There  is  tenderness  about  the  trochanter,  and  on  careful  examinar 
tion,  perhaps  a  movable  fragment. 

There  is,  of  course,  no  shortening,  and  disability  is  not  complete. 
Active  abduction  is  necessarily  abolished;  other  motions  are  punful. 

Treatment. — The  conservative  treatment  is  that  of  fixation  in 
abduction,  with  pad  pressure  over  the  trochanter.  Consolidation  will 
take  three  to  four  weeks.  -  • 

Open  operation  and  nailing  have  been  proposed  and  carried  out. 
There  is  little  to  say  against  it,  but  not  much  to  say  for  it,  except  for 
the  gain  in  time  from  solid  contact  as  a  start  for  union. 
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So  far  as  I  know,  no  disability  has  been  reported  in  these  cases  when 
conservatively  treated. 

It  would  seem  unlikely  that  even  fibrous  union  would  give  any 
disability  if  position  was  good. 


a^ 


Fig.  841. — Upper  end  of  femur  in  a  child:  a,  a.  Line  of  junction  of  epiphysis  of  head  and 
shaft;  b,  epiphysis  of  greater  trochanter;  c,  epiphysis  of  lesser  trochanter  (Warren  Museum, 
specimen  334). 

In  case  of  difficulty  in  retaining  the  fragment  in  place  there  would 
be  every  reason  for  immediate  operation. 


FRACTURE  OF  LESSER  TROCHANTER 

This  lesion  occurs  often  as  a  complication  of  spiral  or  splintering 
fractures.  As  an  independent  fracture  it  is  recorded  by  Julliard.* 
He  gives  marked  external  rotation  and  absolute  helplessness  as  the 
signs.     The  diagnosis  was  confirmed  by  autopsy. 

♦Julliard:  Arch.  f.  klin.  Cliir.,  1903,  Hd.  Ixxii,  p.  82. 


CHAPTER  XXIV 
THE  KNEE 


DISLOCATIONS 

Dislocation  at  the  knee — separation  of  tibia  and  femur — is  a 
rare  accident,  far  rarer  than  one  might  expect,  considering  the 
force  under  great  leverage  to  which  the  joint  is 
often  subjected.  Most  commonly,  knee  luxa- 
tions are  fracture  luxations  in  which  spUtting  off 
of  one  or  the  other  femoral  condyles  or  of  the 
tuberosities  of  the  tibia  has  permitted  lateral 
displacement.  Rupture  of  single  ligaments  alone 
—particularly  of  the  internal  lateral  ligament — 
may  commonly  enough  give  subluxation.* 

Anteroposterior  displacements  are  not  apt  to 
involve  bone  damage. 


very 
great 


Fig.  842.— Land- 
marks of  knee  from  outer 
side:  a,  Tubercle  of  tibia 
(insertion  of  ligamentum 
patellae) ;  6,  edge  of  outer 
condyle;  c,  patella;  d,  top 
edge  of  tibia;  «,  head  of 
fibula. 


Anterior  Luxation  of  the  Knee 

Displacement  of  the  tibia  forward  at  the 
knee  results  from  great  force  acting  by  direct 
thrust  or,  probably,  through  hyperextension. 
The  lesion  occurs  not  through  a  fall,  as  a  rule, 
but  in  some  form  of  crushing  or  twisting  accident,  t 

Such  displacement  involves  rupture  of  the  lateral  ligaments  and 
either  rupture  of  the  strong  posterior  ligament  or  its  separation  (by 
stripping  up  of  the  periosteum)  from  the  back  of  the  tibia.  Vessel  and 
nerve  injuries  are  not  unusual. 

Diagnosis. — Displacement  is  obvious;  the  only  question  is  as  to 
associated  fracture,  a  question  to  be  answered  by  palpation  of  land- 
marks and  by  cautious  manipulation  of  the  lower  leg  by  an  assistant 
while  the  surgeon  palpates  the  region  of  the  knee. 

Lateral  mobility  is  present,  of  course,  since  all  ligaments  are  gone. 

Hyperextension  is  possible.     Flexion  is  more  or  less  hindered. 

Reduction. — The  most  efficient  reduction  is  by  hyperextension  with 

*  The  name  of  "strain  fractures"  has  lately  been  given  to  such  knee  lesions — not 
a  bad  term,  for  the  luxation  usually  reduces  itself.  (Sidney  Lange:  Ann.  Surgery, 
1908,  xlviii,  p.  117.) 

t  Eames  (Brit.  Med.  Joum.,  1900,  i,  908)  gives  an  instance  in  which  a  car 
in  a  mine  clroppe<i  60  yards  down  a  shaft.  Of  the  18  men  in  it,  5  sustained  forward 
luxation  at  the  knee. 
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downward  traction,  and  direct  manipulation  to  force  backward  the  dis- 
placed tibial  head.  This  succeeds,  but  is  open  to  the  objection  of  pos- 
sible stretching  of  the  nerves,  especially  of  the  external  popliteal. 


~/J'\^ 


Fig.  843.  Anleri 
left,  ortiylaler  tract 
(he  movemenis  hen 
Fig.  846,  ir  Ihrre  is 


in  the  right-huid  si 


ivo  the  poaickin  shown  «t  tl 
ect  ^rmt)  will  be  c^led  fi: 


Traction  and  direct  pressure  vnthout  hyperextension  seem,  from  the 

recorded  cases,  to  be  efficient  without  this  risk,  and  should  be  tried  first. 

Treatment  is  by  fixation  in  plaster,  aided  by  massage  after  a  fort- 


Kin.  84a.— Fotnarci  tiixmion  of  the  knw  (from  a  severe  cnnhiTm  iieri<ienl);  left  le*.  KFn  from  tba 
I  outer  si>l«  (p)ioKjeru|>)ieil  fur  author,  coiirteKy  of  l)r.  II.  A.  Lolhrop). 

night,  with  passive  motion  at  about  a  month.  Weight-bearing  must  be 
resumed  cautiously  and  late,  for  the  substitution  of  scar  tissue  for  liga- 
ments so  powerful  as  the  posterior  and  laterals  at  the  knee  takes  weeks, 
and  is  apt  to  be  somewhat  imperfect  at  best. 
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Therefore  a  light  spli^plaster  or  a  leather  and  steel  support,  worn 
while  walking,  is  advisable  for  some  months,  mobility  and  the  preven- 


ily  by  I>r.  Loihrop,  by  a 


tion  of  muscle  wasting  being  assured  by  massage  and  by  active  motion 
with  the  apparatus  off. 

Backward  Luxation 

This  is  less  common.     The  diagnosis  is  again  obvious  from  the  pres- 
ence of  the  exposed  condyles  in  front  and  the  obvious  backward  dis- 
placement of  the  leg.     The  patella  disappears  into 
the  intercondylar  groove.     {Fig.  S48.) 

Reduction  is  to  be  accomplished  under  traction 
by  direct  pressure  forward  on  the  displaced  tibia,         \ 
with  counterpressure  on  the  femur  in  front.  \\ 

INWARD  LUXATION  I' 

This  is  excessively  rare  without  fracture.  The 
diagnosis  calls  merely  for  the  exclusion  of  fracture 
of  the  condj'le  or  of  the  tibial  tuberosity  (estab- 
lished by  palpation  when  the  knee  is  moved).  Re- 
duction is  by  traction  and  pressure.  fii    sw.— saok- 

Inward  subluxation  is  even  rarer^it  is  to  be  "'«,  ri'ihi"kra»"'frora 
dealt  with  similarly.  m^ii'"'"  '"^^  ''"""* 

OUTWARD  LUXATION 

This  is  a  bit  commoner;  the  displacement  Is  usually  in  part  rotatory 
in  the  direction  of  outward  rotation.  Not  rarely  there  is  concomitant 
outward  displacement  of  the  patella  to  the  outer  side  of  the  external 
condyle.  Of  course,  the  direction  may  be  outward  and  forward  or, 
more  often,  out  and  backward. 


492 


THE   KNEE 


i  by  traction  and  direct  pressure. 


The  di^nosis  is  obvious. 
The  reduction  in  this  form  also  i 
with  or  without  rotation. 

Subluxation  Outward. — ^This  is  not  uncommon  as  the  result  of  ap- 
parent rupture  of  the  internal  lateral  ligament.     There  may  be  actual 
subluxation,  or,  more  often,  simply  a  mobility  in  the  joint  permitting 
free  play  in  abduction.    This  motion  commonly  reaches  20  degrees  or 
more.     In  these  cases  there  may  be  tearing  of  the  internal  lateral  liga- 
ment to  some  extent,  but  apparently  the  tearing  of  the  vastus  intemus 
^^^^^^^^       and  its  enveloping  fascia  is  a  very  important 
^^^^^^^^L     factor  in  permitting  lateral  motion.*     The  only 
^^^^^^^^B     case  I  have  seen  operated  (Crandon)  showed 
^^^^^^^^K     this  sort  of  tearing,  but  no  obvious  damage  to 
^^^^^^^^7      the  ligament  itself. 

^B|_.      ^g  It  is  because  "ruptures"  of  this  ligament 

^    ^^V        seem,  in  fact,   not  to  involve  any  tearing  of 

flh^^V         the   ligament  in  mass  that   the   prognosis  of 

^^^^B  these  cases  is  so  good. 

Fig.  849,— Posterior  snil  outwar-l 
luxation  (slriclly  giibluxutiDti)  of  Ihe 
knw.  wilh  (racture  of   inner  pari  of 


850.— Coiigenital   luxation  (genu  recurrBt 
from  a  p[s<«  by  Barth  (Arch.  1.  klin.  ( 


Prognosis  of  Knee  Luxations. — In  all  uncomplicated  knee  luxations 
the  prognosis,  if  thore  be  no  complications,  is  better  than  would  be  ex- 
pectetl.  The  torn  ligaments  repair,  and  a  mobile  joint  results,  with 
fair  strength. 

There  is  a  ri.sk  of  progretwive  knock-knee  from  any  of  the  complete 
luxations  and   in   fracture-luxations,  espL-cially  in  the  outward  luxa- 

•  I.iteriil  (iwt 
loiiiiinirily  up  pear 
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tions,  owing  to  imperfect  repair  of  the  heavy  internal  lateral  ligament 
on  which,  normally,  a  great  strain  is  thrown. 

Congenital  Luxation  of  Knee 

There  is  a  luxation  of  the  knee  forward — '*genu  recurvatum," 
illustrated  in  Fig.  850 — that  should  be  mentioned.  It  is  congenital, 
and  is  often  associated  with  partial  or  total  defect  of  the  patella.  The 
condition  permits  of  effective  reduction  with  good  function  if  the  knee  is 
straightened  early. 

Dislocation  of  Semilunar  Cartilages  (''Internal  Derangement  of 

THE  Knee  "  of  Hey) 

There  are  in  the  knee  two  cartilages,  an  outer  and  an  inner,  attached 
at  their  ends  to  the  tibia,  and  held  at  the  peripheral  edge  by  the  so-called 
coronary  ligament,  which  is  really  a  part  of  the  capsule.  The  inner 
edges  are  free.  The  cartilages  move  with  the  tibia  in  flexion  and  ex- 
tension, but  probably  act  as  sliding  *^ buffers''  in  the  slight  abduction 
and  adduction  movement  of  the  joint,  and  certainly  do  so  act  in  rota- 
tions of  the  tibia  on  the  femur.  Their  normal  range  of  motion,  like 
that  of  other  interarticular  cartilages,  is  slight. 

Dislocation  of  one  or  the  other  cartilage  may  rarely  occur  without 
any  tearing:  the  ** coronary  ligament*'  attachments  may  be  lax.  Or- 
dinarily, however,  the  cartilage,  before  displacement  takes  place,  is 
torn  loose  at  either  end,  or  its  peripheral  attachment  is  loosened,  or, 
perhaps  the  most  common  lesion  of  all,  the  cartilage  is  torn  across. 

Such  tearing  may  be  associated  with  immediate  displacement.  This, 
however,  is  not  the  rule;  usually  the  first  trauma  shows  only  a  synovitis 
as  the  obvious  result,  and  later  some  sUght  twist  of  the  knee  brings  about 
a  dislocation. 

What  we  meet  with  in  practice  is  ordinarily  the  recurring  dislocation 
— habitual  dislocation  of  the  cartilage. 

The  tearing  of  the  ligaments  or  of  the  cartilage,  in  the  first  place,  is 
supposed  to  be  caused  by  the  cartilage  becoming  caught  at  one  point 
between  the  bones,  and  then,  by  traction  in  the  rotatory  movement, 
torn  loose  or  torn  across.  I  have  always  suspected,  however,  that  the 
transverse  clean-cut  break  across  the  middle  of  the  cartilage  must  be  a 
fracture  under  extreme  pressure. 

In  the  habitual  cases  there  may  be  a  thickening  of  the  broken  ends, 
or,  more  commonly,  a  thinning;  one  or  the  other  end  may  be  doubled 
over.  There  are  not  usually  any  concomitant  joint  changes  unless 
recent  luxation  has  left  a  s>Tiovitis. 

Dislocation  may  be  toward  the  center  of  the  joint,  or,  less  usually, 
toward  the  periphery.  In  case  the  cartilage  itself  is  torn,  only  one 
fragment  luxates.  It  is  very  doubtful  if  any  factor  other  than  trauma 
enters  into  these  cases.     Shaffer  maintains  that  a  long  patellar  ligament 
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Fig.  851.— Ri^ht 
tibia  at  knee-joint 
(from  above) ,  show- 
ing size  and  relations 
of  the  two  semilunar 
cartilages. 


is  the  constant  predisposing  cause.  It  might  well  be,  but  the  presence 
of  such  a  lengthened  ligament  in  the  actual  cases  has  not  usually  been 
confirmed  by  other  observers. 

Falls  or  sUps  involving  a  twisting  of  the  knee  are  conmionly  the  cause 
of  the  original  damage,  as  of  the  recurrent  displacements.     Once  the 

displacement  has  become  habitual,  rotation  of  the 
knee  in  sUght  flexion  under  very  light  force  may 
cause  it,  more  particularly  if  the  muscles  are  re- 
laxed. 

For  this  reason  a  slight  slip  of  the  toe  at  the 
completion  of  a  step  or  an  unguarded  movement  in 
bed  is,  in  inveterate  cases,  more  likely  to  give  dis- 
placement than  is  a  more  forcible  twist. 

Symptoms. — Whichever  cartilage  is  displaced, 
and  in  whichever  direction  the  displacement  may 
be,  the  main  symptoms  are  the  same — a  sudden 
"locking"  of  the  knee  in  slight  flexion.  So  long  as  the  knee  is  kept 
flexed  there  is  no  great  pain,  and  the  sufferer  can  walk  if  he  does  not 
fully  extend  the  leg.  But  so  soon  as  extension  comes  to  a  point  some- 
where within  20  to  15  degrees  of  the  straight  line,  motion  is  abso- 
lutely checked,  and  there  is  excruciating  pain  from  pinching  of  the  carti- 
lage. Some  one  has  aptly  compared  the  mechanism  to  that  of  "a  stone 
in  a  hinge."  If  reduction  is  not  prompt,  a 
sharp  synovitis  develops,  and  there  is  reflex 
muscle  spasm.  After  reduction  the  synovitis  is 
often  not  severe,  and  in  the  frequent  inveterate 
cases  where  the  patient  has  learned  to  do  instant 
reduction  himself,  the  reaction  is  trifling  or  none 
at  all. 

In  all  cases,  however,  habitual  dislocation 
leaves  the  patient  justly  fearful,  whatever  work 
or  sport  he  engages  in.  Rarely,  the  tendency 
to  luxation  lessens  with  time;  often  it  tends  to 
grow  worse. 

In  any  given  instance  where  the  cartilage  is 
out  it  stays  out  until  reduced  by  some  man- 
ODUver.  There  is  only  rarely  any  tendency  to 
spontaneous  reduction.* 

Diagnosis. — Similar  symptoms  may  be  given 
only  by  a  "foreign  body"  in  the  knee,  a  loose  cartilage  of  the  "mouse" 
type,  or  by  pinching  of  a  fringe  of  ligament  (the  free  edge  of  either  of  the 
ligamenta  alaria,  outer  or  inner).  No  other  conditions  give  the  locking 
in  extension  with  free  function  in  flexion.     Differential  diagnosis  between 

*  In  strirt  fact,  in  recurrent  cases  use  and  motion  of  the  joint  do  sometimes 
throw  a  cartilage  in,  inasmuch  as  they  involve  the  various  rotations. 


Fig.  852. — a.  Region  of 
tenderness  in  strain  of  inter- 
nal lateral  ligament;  6,  upper 
e<lge  of  tibia;  c.  tibial  tu- 
bercle; d,  internal  semilunar 
ut  point  most  often  damaged. 
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a  pinched  fringe  and  a  cartilage  may  be  impossible;  fortunately,  the 
treatment  is  the  same.  A  "mouse"  may  be  suspected  if  other  "mice'* 
can  be  felt  in  the  joint,  or  if  the  offending  body  can  be  felt  as  a  rounded 
mass,  or  if  there  is  a  history  of  previous  locking  not  caused  by  any 
particular  motion  of  the  knee.  The  locking  caused  by  a  foreign  body 
is  often  very  sudden  and  sharp:  so  far  as  I  know,  the  sort  of  locking 
that  throws  a  man  off  his  feet  never  occurs  from  a  jammed  semilunar 
cartilage. 

With  semilunar  displacement  we  have  the  locking  at  a  definite  point, 
short  of  full  extension,  with  exquisite  pain  on  either  the  outer  or  the 
inner  side.  Usually  there  is  nothing  objective  to  be  felt;  occasionally 
the  luxation  is  peripheral  and  the  cartilage  may  be  felt  as  a  cylindric 
mass  lying  outside  the  joint. 

Such  a  displaced  cartilage  is  tender  to  the  touch ;  even  when  nothing 
is  to  be  felt,  there  is  tenderness  over  the  site  of  the  displaced  cartilage. 

Diagnosis  as  between  displaced  inner  and  outer  cartilages  rests  on 


Fig.  853. — Reduction  for  dislocation  of  internal  semilunar  cartilage.  Flex  leg  over  bent  wrist, 
at  the  same  time  abducting  the  leg  and  rotating  it  outward.  This  increases  space  to  the  inner  side. 
Then  extend;  with  a  space  to  slip  in,  the  cartilage  is  dragged  into  place  by  its  lateral  attachments. 

the  localization  of  pain  and  tenderness.  The  history  may  also  help; 
a  twist  of  the  foot  outward  typically  leads  to  displacement  of  the  inner 
meniscus;  the  outer  is  usually  displaced  by  a  twist  inward.  Displace- 
ment of  the  inner  meniscus  is  far  the  commoner  injury. 

Treatment. — Reduction  of  the  displacement  depends  on  the  reUef  of 
the  pressure  on  the  cartilage  between  femur  and  tibia,  giving  it  room; 
and  then  on  pulling  it  back  into  place  by  utilizing  its  movement  with 
the  tibia  in  rotation.  The  exact  mechanism  of  this  has  been  interestingly 
worked  over  by  Tenney,*  though  the  rules  for  reduction  have  long  been 
established. 

For  our  present  purpose  it  is  enough  to  say  that  whether  the  cartilage 
is  displaced  in  or  out,  the  pull  of  rotation  tends  to  bring  it  into  its  own 
proper  position.  The  motion  needed  for  the  right  pull  is  that  of  rotation 
of  the  leg  away  from  the  injured  side,  e,  g.,  outward  rotation  if  it  is  the 
inner  cartilage  that  is  displaced. 

*Ann.  Surgery,  July,  1904,  vol.  xl,  p.  1. 
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Reduction  of  displacement  of  the  inner  meniscus  is  best  carried  out 
as  follows: 

The  patient  is  placed  on  his  back;  the  operator  puts  his  forearm  in 
the  hollow  of  the  partly  flexed  knee;  then,  grasping  the  ankle  with  the 
other  hand,  he  flexes  the  leg  forcibly  over  the  forearm  fulcrum  so  as  to 
separate  the  joint  surfaces;   then,  still  keeping  up  this  separation,  he 

rotates  the  leg  outward,  then  brings  it  up  into  ex- 
tension and  inward  rotation.  There  is  no  click — 
the  test  of  reduction  is  the  possibility  of  full  exten- 
sion without  pain. 

The  manoeuver  may  need  several  repetitions. 
At  times  pressure  on  a  palpable  cartilage  edge 
will  help. 

With  a  lean  leg  and  a  strong-handed  assistant 
holding  the  thigh,  it  is  possible  to  abduct  the  bent 
leg  a  little  during  rotation.     This  helps. 

Some  cases,  curiously  enough,  reduce  with  a 
rotation  against  the  rule,  i,  6.,  inward  rotation  for 
displacement  of  the  internal  cartilage. 

Ether  is  not  often  necessary.  Properly  done,  the 
reduction  may  be  forcibly  done  with  very  little  pain; 
there  is  no  point  in  doing  forcible  extension. 

Reduction  of  the  displacement  of  the  outer 
meniscus  is  the  exact  reverse  in  the  rotation;  otherwise  the  manoeuver 
is  the  same. 

After-treatment. — Fixation  in  extension  until  the  synovitis  subsides. 
If  it  is  the  first  time  the  accident  has  happened,  longer  fixation  may 
cure  it;  in  recurrent  cases  it  is  of  no  use  to  try  it.  You  may  as  well 
bandage  the  knee  and  allow  walking.  Shaffer  has  devised  a  rather  com- 
plicated apparatus  to  control  rotation  and  so  pre- 
vent the  slipping  of  the  cartilage.  With  this,  worn 
for  a  long  time,  he  has  had  cures,  but  the  method 
is  too  tedious  to  find  many  followers. 

Under  proper  aseptic  conditions  operation  will 
give  prompter  and  more  certain  results,  and  is  to 
be  advised  in  the  troublesome  chronic  cases  and  in 
the  rare  cases  where,  after  weeks  of  neglect,  the 
cartilage  has  become  irreducible. 

The  stitching  down  of  the  cartilage  is  not  always 
satisfactory — the  modern  operation  is  a  removal  of  the  cartilage,  or  of 
such  part  of  it  as  becomes  displaced,  through  a  small  oblique  incision 
at  the  side  of  the  joint. 

The  lo8s  of  the  cartilage  in  no  way  interferes  \\ith  perfect  function 
of  the  joint,  nor  is  the  long  axis  of  the  leg  perceptibly  changed. 


Fig.  854. — Shows 
the  orifl^Q  of  the  gas- 
trocnemius from  the 
back  of  the  femur 
above  the  condyle,  and 
the  mechanism  by 
which  contraction  of 
the  gastrocnemius 
causes  backward  and 
downward  rotation  of 
the  lower  fragment  of 
the  femur. 


Fig.  855.— The 
forms  here  shown,  in 
which  muscular  action 
plays  no  part,  are  clini- 
cally about  as  com- 
mon as  those  in  which 
the  muscle  does  act. 
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be  rlassified  as  follows 


Fractures  of  thp  femur  near  the  knee  ii 

(1)  Fractures  above  the  oomiyles. 

(2)  T-fraetures. 

(3)  Epiphyseal  separatioiw. 

(4)  Fractures  of  either  condyle  alone. 

(5)  Fractures  of  a  small  part  of  either  condyle 
("strain  fractures"). 

Fractures  Above  the  Condyles 
These  are  not  very  rare.     The  cla.tsic  picture  is 
that  of  a  transverse  fracture,  displaced  in  Itaekwanl 
rotation  by  the  backward  pidl  of  the  gastrixnemii. 

(See  Fig.  854.)  Such  fractures  do  occur,  but,  as  a 
rule,  the  ga.Mrocneniii  play  Imt  a  small  role.  Tiie 
action  of  the  powerful  thi^h  muscles.  tcndiiiR  to 
shortening  of  the  Hml),  is  much  mure  important. 
Overlapping  is  the  rule,  but,  ordinarily,  it  is  over-  ^^^  *■'",■.[-,**'  "^"T" 
lapping  a.'*  in  Figs.  80S  and  85f),  rather  than  the  f  vpe  '!"■  tun-,  umiBi  wiii.- 
of  Fig.  854.  ■  'Z.,  '">.:,'  JtX,l 

The  problem  isiine  of  shortening  ratlier  than  ro-    |;j!;''|'^f^Jj|l,';"''f""|"'"'i- 
tation,  a  problem  to  be  met  by  vigorous  traction. 

Treatment  calls  f()r  active  traction,  and  only  rarely  f"r  the  donlile- 
inchned  plane,  etc.     Traction  by  Bucks  extension,  with  a  supporting 
ham  splint,  applied  after  the  best  possible  reduction  under  ether,  is 
the  treatment  ordinarily  mi)st  effective. 

There  is  massive  tliickening:  non-union 
does  not  <»'cur.  aii|>arently:  the  (picstion 
is  one  esseiiliiilly  of  miilinn  al  the  knee. 

The  question  of  function  is.  in  a  meas- 
ure,   dependent    on    the    relation    of    the 
patella  to  the  upjier  fragment,  if  the  latter 
m..ri.'iii"' c.f'Th.^  luiViia  mav'i.p'iVi-     Is  thsplaced  forward  iFig.  S'lTl. 
'he'iir/-^"'niUi'H^rit'S»va"^^^^^  ( (rdinnnlv,  tiie  massive  callus  thrown 

Ii;Ji™  Wk^nrl"fil"'i:I^r'lr«-  "I"  i"  the  repair  of  th.'s,-  rases,  as  much 
."'kn'iiiwi-''  "''"'  "*"''  '""  "  '''~  ''^'''"  '"^  ""■^'  "''''''""  '"■  displacement  of 
fragments,  is  the  cause  of  limited  motion 
and  disability.  Tiie  prognosis,  on  tbe  whole,  is  fair  -not  better  than 
fair,  though  a  useful  leg  may  be  looked  for.  These  fractures  seem 
not  apt  io  cause  ves,sel  or  lu-rve  damage. 
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HU    ivfuMil.     Ttwrs 


in]    concfvlc). 


T-FRACTURBS 


T -Fractures 
These  arc   not  very   commoii  lesions.     Substantially    they  result 

from  the  same  violence  that  oftener  gives  supra- 
condylar fractures — falls  on  the  knee.     The  height 

of   the   cross-break  varies  greatly;   the  vertical 

split  runs  straight  to  the  intercondyloid  notch. 
Diagnosis    depends,    as    differentiated    from 

simple  supracondylar  fractures,  on  widening  of 

the    knee    {in   the   bi condylar   width)    and    on 

separate    mobility   of    the    two    condyles,    with 

crepitus.  This  crepitus  in  itself  is  not  reliable, 
for  attempts  to  move  the  con- 
dyles separately  will  give  crepitus 
hetweeen  condyle  and  shaft  that 
is  very  confusing. 


Fi«.   S»3.— SkL 

T-niy  iSaXa.  H  ioh  T-tracturr. 
Kcmvtml  withiuHnp  hruwlei 
Inc  uf  the  bnnm  anil  a>iui.l*i 
hIiIp  limit  Mian  o(  knrp  motion, 
but  with  n  pntty  gfrvicanbls 


Treatment  is  by  traction  and  manipulation,  preferably  under  ether. 
It  haw  been  my  experience  that  continued  traction  (Buck's  extension) 
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tends  to  produce  marked  improvement  in  the  relation  of  one  condyle 
to  the  other,  as  well  as  in  the  relation  of  both  to  the  shaft. 

Theoretically,  mutual  impaction  of  the  condylar  fragments  with 
mallet  and  sand-bags,  after  the  best  practicable  reduction,  should  be 
indicated,  but  the  reduction  in  my  more  recent  cases  has  been  apparently 
too  good  to  justify  the  measure,  so  I  have  no  data  to  give. 

In  the  manipulation,  however,  strong  pressure  on  the  condyles  from 
both  sides  is  most  useful. 

Prognosis  in  these  cases  must  be  carefully 
stated.  Because  of  disturbance  of  relations  of 
the  joint  planes  of  the  femur,  it  is  apt  to  be 
distinctly  less  good  than  in  supracondylar  frac- 
tures     If  our  reduction  ha-s  been  poor  the  result 


may  be  very  poor  indeed;  on  the  other  hand,  we  may  get  an  almost 
perfect  leg. 

In  the  nverage  case,  handled  with  skill  and  fiiir  luck,  we  may  expect 
a  strong  leg,  with  perhaps  60  degrees  of  flexion.  Such  a  result  is  to  be 
calletl  very  gowl.  I  know  nothing  of  the  operative  treatment  of  these 
cases;  thej'  involve  the  knee  joint,  of  course,  and  necessarily  imply 
much  trauma  from  the  accident,  and  would  call  for  much  trauma  in 
attempts  at  replacement.  One  would  rather  not  operate  if  operation 
could  be  avoidr<i  witli  fair  prospi'cts. 

Epephyseal  Separations 
The  lower  <'piphysis  of  the  femur  is  the  largest  cpiphj-sis  in  the  body. 
Its  -•reparation  is  important  not  only  from  its  size,  but  also  from  its 
proximity  to  the  vessels  and  nerves  of  the  popliteal  space.  The  epiphy- 
sis may  be  separated  at  various  ages  in  various  ways,  but  the  type  case 
(constituting  a  fair  majority  i4  the  cases  occurring}  is  tlie  separation  by 
hyiK'rextension  in  ln»ys  of  ten  to  fourteen  years  of  age.  The  mechan- 
ism is  usually  that  of  pure  hyperextensioii.  The  knee  is  hyperex  tent  led, 
and  the  strong  posterior  ligament  tears  off  the  epi|)hysi.'i. 
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m  tbese  cum  in  much  l»s  olivioii*  Ihaii  liner  in  mmiiing  off «  wagon:  (hfw  wan  bwk- 
woulJ  b«  eipfclfd  fruiti  lh«  ilcgree  of  w|ib-  uani  bihI  inward  ili»i>]iicEni«nt  of  tht  whole  spi- 
ral ion  o(  the  fr(wi""i«.  [ihjTis,  wiih  a  iimjprtion  of  the  end  of  the  shaft 

niark«l  bnw-l«  <lrvialion  of  ilfr  K»npral'axi«  of 
Ihs  l».     Rnluclion  unilcr  ether  miuirerl  a  good 


t  M.  S72,-  Seimratton  of  low*r  epiphyaiii  of  Kur.  sr^l. — SrparaiiiM  of  the  eiiijihynii 

idufl  uf  femur:  h.  kiver  epitibyiiii  uf  femur       eiaclly  aain  Kis.  S73. 
clinplarwl  oihI  nitareH  forwanf:  r.  front  artieii- 

l">.^t.J!ri.«He'fmm'*!Iiwi?'I'%|iiphv-i-?upMr 

en.)   of  ti>>ia;    /.  iialella.      (Warrni   Muwum, 
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Causation. — The  trauma  is  curiously  constant;  the  hyperexten- 
sion  is  brought  about  by  the  rotation  of  a  wagon-wheel — the  boy  has 
been  caught  in  the  wheel  while  "hanging  on  behind."  Nearly  all  the 
cases  I  know  of  have  been  from  this  peculiar  accident. 


tlisplMeS,  b'llt  p" 

>ully  in  replaccmftit  and  no  len- 
-     'plan 

The  epiphysis  is  torn  loose,  and  as  hyperextension  continues,  it 
it  is  driven  forward  and  upwar<l  between  the  end  of  the  shaft  and  the 
patella. 

Diagnosis. — The  position  assumed  is  that  of  Figs.  870,  872,  and 
873     The  lower  end  of  the  diaphysis  obviously  conips  into  such  position 


Flu.  m;6.    114.(11,' 

c  i'  iH'l.J  nt  Ihe  Ijri 


,-  in  rlir  iin.-  „f  ihe  l„i.«  Ire.  v.iih  ,-,.i]»iiih.li  ir„rr,.-ii«  flfxior:  prw- 
«ineii1  will  111,,  thiimli-'.  H'ilh  viirialinii'  in  Ihf  ^nS-  "<  which  Ihe 
nfllieinuvi'mrnl.llii^isiirol.ul.lv  Ih<- I>|.^I  melhrKJ  ,.t  rHlm'1ii>n. 


that  the  popliteal  vesscl.i  are  <'X|>osed  to  compression.  Rarely  they  are 
torn;  usually  they  lire  ronipressed.  Often  also  the  popliteal  nerves, 
particularly  the  ext<'ni!il.  are  daiiiuged. 

Till'  liistory  of  such  forward  displaccineiits  is  a  melancholy  one. 
There  have  been   many  cases  of  giuiurenc  from  vessel  damage,  and 
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inany  deaths  subsequent  to  such  ganfcreno.     l)oHth,  or  aniputatiitn  tt> 
avert  such  death,  seems  to  be  the  usual  sequel, * 

Reduction. — The  surreal  indication  in  such  cases  would  seem 
ob\'ious.  If  there  is  displaoemfnt  with  U>ss  of  distal  circulation,  we 
must  interfere— without  incision  if  we  succeeil  in  adeqimte  replace- 
ment, with  open  operation  if  this  does  not  work-  The  one  unjiistifialilc 
measure  is  delay. 

Open  incision  makes  it  possible  to  use  direct  traction  (with  books) 
to  reduce  the  fragments.  If  this  should  fait  at  first,  radical  cutting  of 
any  periosteal  or  other  olwtructing 
bands  is  ob\iously  called  for.  Re- 
section should  never  be  necessary. 

Reduction  without  incision  is  by 
traction  on  the  ftexe<i  lower  leg  (.see 
Fig.  87f>)  and  pressure  dt)wnwartl  on 
the  site  of  the  fragment.     This  is  fol- 


r|>i|i1u'>'n  of  thr  frmiir.  riiiM-l  lij 

r  fnll  l,iu'l«>i.r.l 

vhI>Iv  istiininl 

I^ulnji.'aiih  jiinm  tlw  iiw?  Kv* 

moiillu.  Infer 

Thr  lunnr  show*  lh<-  imiiil  o[  ix 

iijn-r>iii>  <>r  iIh 

lower  «n.l   ol   Ihe  -lafl  ..f  IW 

fr„,„r.     l-nin. 

lowed  by  miitioun  extension.     If  extt'nsjon  i-aiiscx  diMplitciTriml,  rciline 
again  and  put  up  in  flc.xiun. 

If  the  epiphysis  is  once  MrPMrrate/f/ reduced,  willi  or  witboul  incision, 
the  tendency  to  recurrence  is  xlight,  the  repair  is  prompt,  tlir^  rcMiilt 
almo.-it  p«'rfcit. 
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The  after-treatment  ordinarily  mil  be  in  plaster,  with  the  leg  straight 
or  nearly  so.     If  we  find  any  ten<lency  to  recurrence  of  displacement  on 


FiR.   880.— r-Ray  o!  ci ,. 

S77-8rB.  o/ter  opemlton.     This  cue  wm  oper- 
aled  on  hf  chiseling  the  end  of  Ibe  shstl  desT 

euiphysia  and  callus. 

in«  the  les  inlo  proper  pa 
wta  s  lei  perfectly  sirsighl 
ileformily,  ninety  ciegre«  of 


extension,  it  will  Ih-  well  to  use  the  flexed  position — that  is,  a  position 
of  moderate  ilexinn  iiiHintained  with  plaster-of-Paris.  (The  double- 
inclined  phini-  has  the  (iisadvantaKe  of  liability  to  pojiliteal  pressure.) 
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Hutchinson  and  Bam&rd  have  proposed  and  used  acute  flexion* — a 
very  reasonable  scheme  in  cases  otherwise  refractory,  but  obviously 
an  uncomfortable  scheme  for  the  patient. 

Union  is  prompt,  function  is  good  if  replacement  is  early  and  exact. t 

In  displacement  of  the  epiphysis  laterally  we  have  no  especial 
problem  of  vessel  trauma  to  consider.  Reposition  is  accomplished  by 
traction  and  direct  pressure.  These  cases  are  very  rare.  I  have  seen 
but  one. 

Displacement  of  the  epiphysis  backward  is  less  common  than 
tlie  forward  displacement,  but  a  number  of  cases  are  on  record;  two 


1  in  buntmi)^  ilbi>laci 
linr  of  rhr  Ihijth  ami 


occurring  in  my  practice  arc  noted.  Forced  flexion,  with  or  without 
torsion,  seems  to  lie  the  determining  force.  (See  Figs.  877-880,  and 
87)  and  881.) 

The  displacement  is  directly  back  or  back  and  to  one  side.  The 
rotation  is  apt  to  be  backward,  as  shown  in  Fig.  870.  There  is  no  es- 
pecial liability  to  tears  or  tension  of  either  vessels  or  nerves. 


Surg,,  1901,  p.  «l>3t  li 
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Diagnosis,  as  distinct  from  supracondylar  fracture,  depends  on 
the  age  of  the  patient,  the  height  of  the  injury,  the  presence  of  soft, 
not  bony,  crepitus,  and  the  skiagraph. 

Reduction  is  by  traction  on  the  leg  with  the  knee  bent  (see  Fig.  883), 
with  direct  pressure  on  the  protruding  fragment;  rocking  from  side  to 
side  and  varying  the  angle  of  flexion  may  assist  the  reduction. 

Here,  as  in  the  forward  epiphyseal  displacement,  the  success  of  re- 
position is  measured  by  the  loss  of  deformity  and  the  loss  of  any  ten- 
dency for  it  to  recur. 

After-treatment  in  all  these  cases  consists  of  two  to  four  weeks* 
rest — then  gradual  use. 

Repair  is  far  more  prompt  than  in  most  fractures  at  this  level,  and 
there  is  no  tendency  toward  any  gradual  increase  of  deformity  later. 

Recovery  of  motion  is  better  than  in  fracture,  if  reposition  has  been 

good. 

Fractures  of  Either  Condyle 

Fractures  of  the  internal  or  external  condyle  alone  occur  by  avulsion 
as  a  result  of  forced  abduction  or  adduction  of  the  extended  knee,  more 

commonly  than  as  a  result  of  direct  violence.  The 
accident  is  rather  rare.  The  line  of  fracture  varies. 
(See  Figs.  882,  884.)  There  is  little  tendency  to 
displacement,  except  as  controlled  by  the  traction 
of  ligaments  running  from  the  broken  fragment  to 
the  tibia.  With  the  leg  straight  at  the  knee  a 
little  displacement  of  the  broken  condyle  away  from 
its  fellow  is  all  we  have. 

Diagnosis  depends  on  lateral  mobility  of  the 
joint,  with  motion  of  one  condyle  following  the 
motion  of  the  lower  leg.  Crepitus  will  usually  be 
present. 

Reduction  is  by  restoring  the  axis  of  the  leg  and 

pressing  the  loose  fragment  into  place  and  holding 

it  there  with  pads.     The  leg  is,  of  course,  held  on  a 

ham-splint  or  in  plaster.     Early  massage  and  motion 

are  in  order;  weight-bearing  is  not  to  be  hurried. 

Prognosis  is  good  according  to  the  accuracy  of  the  reduction.     In 

the  best  cases  we  get  admiral)le  results, — not  far  from  the  normal 

function, — but  in  the  run  of  cases  there  is  considerable  loss  of  flexion 

at  the  knee. 

Fracture  of  the  Epicondyles 

Here  and  there  we  find  cases  where  the  ligaments  under  strain  have 
pulled  off  smaller  fragments,  little  more  than  the  areas  of  bone  to  which 
they  are  attached,*   fragments  that  leave  the  bone-shaft  practically 

*  A  very  intorcstinj;?  lot  of  rases  of  this  class  arc  reported  by  Sidney  Langc, 
"Strain  Fractures,"  Ann.  Siiry;.,  xlviii,  n)OS,  p.  117. 


Fig.  8«4.-  Lines 
of  fracture  of  the  fe- 
mur at  the  knee  (dia- 
Krnni  of  Jisual  types); 
l-.'i  and  2  3  repie.sent 
the  types  of  fracture 
of  the  external  aixl 
the  internal  I'ondyles  ; 
lines  4  0  and  o  7  are 
rather  epicondylar 

fractures,  ancl  result 
from  avulsion  of  these 
portions  of  hone  by 
ligament,  what  Sid- 
ney Langc  aptly  calls 
"strain   fractures."' 
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intact.  (C/.  Fig.  930,  showing  like  lesion  of  the  tibia.)  Clinically, 
they  give  the  picture  of  ruptured  ligament.  Sometimes  a  loose  fragment 
is  felt,  rarely  crepitus,  or  the  x-ray  first  brings  the  fracture  to  light. 
Displacement  is  trifling;  fixation  gives  a  good  result. 

Sometimes  direct  trauma  acting  at  a  single  point  on  the  flexed  knee 
drives  in  a  portion  of  the  articular  surface  of  the  femoral  condyle — 
usually  the  inner.  There  are  no  signs  of  such  damage  except  local 
tenderness  at  one  point;  there  is  apt  to  be  a  sharp  synovitis,  but  this 
proves  nothing.  Tenderness  is  apt  to  continue  long,  but  eventually 
recovery  is  usually  perfect. 

The  results  of  later  loosening  of  such  depressed  fragments  in  relation 
to  the  formation  of  ''joint  mice'^  have  been  interestingly  discussed  by 
Codman.* 

At  the  time  of  injury  diagnosis  is  apparently  not  possible;  treatment, 
therefore,  is  likely  to  be  that  of  the  accompanying  synovitis  only. 

*  E.  A.  Codman,  in  a  paper  presented  to  the  Suffolk  District  Med.  Soc,  April 
25,  1903,  reported  in  the  Boston  Med.  and  Surg.  Journal. 


CHAPTER  XXV 

DISLOCAHONS  OF  THE  PATELLA 

Only  two  classes  of  dislocations  of  the  knee-pan  fairly  deserve  con- 
sideration— the  outward  and  the  rotatory.  All  the  others,  up,  down, 
back,  and  in,  occur  as  accompaniments  of  other  injuries,  not  indepen- 
dently (for  instance,  the  upward  luxatiqn  accompanies  "genu  recur- 
vatum"  or  is  the  result  nf  rupture  of  the  patellar  ligament,  and  the 
luxation  is  in  itself  unimportant). 

OUTWARD  DISLOCATION 
This  is  the  direct  outward  displacement  of  the  patella  onto  or  beyond 
the  ridge  of  the  external  condyle.     More  commonly  the  knee-pan  is 


rotated,  so  that  the  articular  surface  lies  next  the  lx>ne  (Fig.  887),  but 
it  may  rest  on  edge*  (Fig.  888)  or  be  rotated  further  back  and  completely 
reversed,  the  articular  surface  facing  forward. 

The  dislocation  may  be  the  result  of  violence  acting  directly  on  the 
knee-pan  from  the  inner  side,  but  fully  as  often  it  results  from  sudden 
muscle  action. 
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OUTWARD    DISLOCATION 


Where  produced  by  muscle  action  only,  the  occurrence,  and  especially 
the  recurrence,  of  the  displacement  is  apt  to  depend  on  knock-knee 
and  on  deficient  development  of  the  external  condyle. 

(X]  fX^         bd 
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■ain  of  Ihe  Fig.  HSS—Outwan 


The  case  histories  show  that  sudden  muscle  contraction  with  the 
leg  extended  or  in  moderate  flexion,  especially  if  the  knee  is  turned  in  or 
the  foot  and  leg  sharply  everted,*  suffices  to  cause  the  displacement. 

A  glance   at   Fig.   891   will   show   how 

a      the  quadriceps  muscle,  acting  on  the   in- 
sertion of  the  ligamentum  patelliB,   must. 


on  contracting,  lend  to  straighten  its  length  (Fig.  891),  including 
its  sesamoid,  the  patella.  There  is  nothing  to  resist  this  save  moder- 
ate  capsular   resistance   and   the    ri<lge   of  bone   on  the   outer    con- 
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dyle,  never  as  high  as  on  the  inner  side,  and  sometimes  very  trifling 
indeed.* 

Lesions. — In  cases  of  direct  examination  (autopsies,  etc.)  the  capsule 
has  been  found  torn  toward  the  inner  side  of  the  patella  in  a  majority  of 
cases,  but  not  in  all.     Tearing  away  of  the  vastus  internus  occurs  not 

infrequently.f 

Symptoms. — The  leg  is  useless.     It  may  be  found  flexed  or  extended 

— more  often  somewhat  flexed,  with  sharp  limita- 
tion of  further  flexion.  Voluntary  extension  is 
lost,  but  passive  extension  is  practicable.  The 
patella  is  fixed  firmly  in  its  abnormal  position. 

Diagnosis. — We  have  a  hard  body,  attached 
to  quadriceps  and  patella  tendons,  lying,  firmly 
held,  to  one  side  of  a  joint  in  which  the  patella  is 
missing,  with  all  other  landmarks  in  place.  The 
rounded  surfaces  of  the  condyles  are  practically 
subcutaneous  and  readily  identified. 

The  position  in  regard  to  rotation  of  the 
patella  may  be  made  out  by  palpation.  The 
external  surface  of  the  patella  is  smooth  and 
flat,  and  suflSciently  attached  to  the  skin  to  give 
a  dimpling  that  will  help  identify  this  surface. 
(See  Fig.  894.) 

Reduction. — Any  motion  in  extension  may 
reduce. 

The  classic  manoeuver  is  to  flex  the  hip  (to 
relax  the  rectus)  while  extending  the  knee,  and 
then  to  shove  the  patella  inward,  so  shoving  as 
to  correct  any  rotation  present  at  the  same  time. 
Pressure  and  traction  downward  on  the  lower 
part  of  the  quadriceps  muscle  are  also  advised. 

Ordinarily,  reduction  is  easy.  In  case  the 
manceuver  above  described  fails,  like  manoeuvers 
in  flexion  (moderate  flexion,  that  is)  have  been 
reported  successful. 

After  reduction  there  is,  of  course,  some  syno- 
vitis, but  the  damage  repairs  in  the  usual  way. 
A  ham  splint  for  a  fortnight  or  three  weeks  and  then  a  bandage  and 
massage  suffice. 

Prognosis. — In  the  cases  due  to  direct  violence  without  favoring 
bone-deformity,  complete  restitution  is  to  be  expected. 

*  As  to  tho  (picstion  of  mechanism,  von  Mcyor  (Arch.  f.  khn.  Chir.,  1882-83, 
xxviii)  reports  the  best  work  puhhsherl  to  (hite. 

t  Tenney:  Ann.  of  Surgery,  11H)S,  xlviii,  p.  72'A,  records  an  interesting  operation 
on  afresh  lesion  of  this  sort.  There  was  a  tear,  to  the  inner  side  of  the  patella,  of 
5  inches  in  length  with  a  gap  of  1?2  inches.     The  vjustus  internus  wtus  torn. 


Fig.  891.— Shows  the 
oblique  pull  of  the  auadri- 
ceps  in  cases  of  knock- 
knee,  favored  by  excessive 
toeing  out  and  consequent 
outward  rotation  of  the 
tibia.  If  the  quadriceps 
(1)  with  the  insertion  of 
its  tendon  on  the  tuberos- 
ity at  (3)  contracts,  the  ob- 
vious tendency  is  to  pull 
the  patella  from  its  posi- 
tion at  (2)  to  a  point  at 
(4)  approximately  in  a 
line  between  the  mu.scle 
belly  and  the  insertion  of 
its  tendon — i.  e.,  between 
1  and  '.i.  It  is  f)n  account  of 
this  fact  that  the  .slipping 
of  the  patella  is  rather 
apt  to  happen  in  stout 
non-muscjilar  women  with 
some  knock-knee  and  pro- 
nated  feet. 
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In  cases  due  to  muscle  action  we  must  remember  the  frequency  of 
underlying  anatomic  causes;  moreover,  we  have,  besides  the  original 
causes,  the  laxity  of  the  joint  due  to  muscle  atrophy,  to  capsule  disten- 
tion, and  to  possible  defective  repair  of  the  tear  in  the  capsule.  Prog- 
nosis will,  therefore,  be  given  guardedly. 

Unreduced  luxations  of  this  type  do  not  necessarily  prevent  walking, 
but  do  put  normal  active  extension  out  of  the  question. 

RECURRENT  OUTWARD  LUXATION  OF  THE  PATELLA 

Recurrence  of  this  luxation  may  occur  only  occasionally — usually 
unexpectedly  in  the  course  of  flexion  motions;    or  it  may  recur  very 
frequently,  the  patient  learning  to  put  it  back 
himself.     It  involves  in  time  a  relaxed  and  uncer- 
tain joint. 

The  tendency  to  recurrent  luxation  may  be 
relieved — sometimes  cured — by  a  specially  fitted 
knee-cap  of  steel  and  leather,  or  even  by  band- 
aging. Of  more  radical  methods,  we  have  a 
choice  between  reefing  the  inner  side  of  the  cap-  \  >  f 
sule  (with  or  without  opening  the  joint)  and 
transplanting  the  insertion  of  the  patellar  liga-  Fig. 892— Transpian- 

,    .  1  a.       rt^x  . .  1  i_  1  tat  ion  of  the  liffamentum 

ment  inward.*    These  operations  have  been  done     pa^iia?  to  cure  habitual 
repeatedly  with  good  results.  knS-pan: "  A^^'V^an^piLi! 

tat  ion  of  whole  t«ndon  in- 
ward; B,  Goldthwait's 
improvement   on  thin,  bv 

INCOMPLETE  OUTWARD  LUXATION  rhet.'.er  S'^J^J^a'^: 

__-,  ...  ,  T^  11       /•  1*  carrie<l   under   inner  half. 

This    lesion    does    occur.       It    calls    tor    no    dlS-       and  given  a  new  attach- 

,    f  ,.  r    ii_  'U'l'j.  e       ment  to  the  tibia,  well  to 

cussion,  except  for  mention  of  the  possibility  01     the  inner  Hide. 
overlooking  or  mistaking  the  condition  present. 
Reduction  is  easier,  but  otherwise  differs  in  no  way  from  that  for  the 
complete  form. 

INWARD  LUXATION  OF  THE  PATELLA 

This  luxation,  complete  or  incomplete,  is  extremely  rare,  if  it  ever 
occurs.  Certainly  the  cases  on  the  basis  of  which  it  is  entered  as  a 
type  seem  unsatisfactory. 

Incomplete  displacement  in  this  direction  seems  plausible.  Reduc- 
tion would  simply  be  the  reverse  of  that  used  in  outward  luxations. 

*  Goldthwait  (Boston  Mod.  and  Surg.  Jour.,  1904,  d,  169)  has  successfully 
treated  several  rases  by  splitting  the  tendon,  cutting  the  outer  half  at  its  insertion, 
carrying  it  behind  the  intact  half,  and  inserting  it  to  the  inner  side  of  its  old  insertion. 
He  claims  improved  result.s. 
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ROTATORY  LUXATIONS  OF  THE  PATELLA 

The  patella,  as  a  result  either  of  external  violence  or  of  muscle 
action,  may  be  rotated  on  its  vertical  axis  without  moving  out  of  its 
proper  situation. 

This  rotation  may  be  of  any  degree  and  in  either  direction.  The 
knee-pan  may  lie  on  edge,  with  the  articular  surface  facing  inward  or 
outward,  or  it  may  come  to  lie  so  that  the  articular  surface  faces  forward, 
having  come  to  this  position  through  either  outward  or  inward  rotation 
(Fig.  893). 

Lesions. — Save  for  damage  to  the  capsule,  probably  constant,  there 
are  no  recorded  lesions. 

Symptoms  and  Diagnosis. — There  is  pain,  of  course,  and  the  leg  is 


YiK.  893.— Rota- 
tory dlBlocation  of  the 
pat«lla  without  lateral 
d  isplacement ;  rot  a- 
tion  inward  or  out- 
ward though  a  right 
angle:  rotation  in  either 
direction  through  180 
degrees. 


Fig.  894. — Most  import- 
ant is  the  question  of  ** dim- 
pling." The  attachment  of 
the  patella  to  the  subcutan- 
eous structures  in  front  ii< 
close  and  tough.  It  must  be 
an  altogether  exceptional  ca^ie 
in  which  the  '*dirapling"  of 
the  skin  will  not  give  an  in<li- 
cation  of  the  direction  of  rota- 
tion. 


Fig.  895. — In  rotations  of  the 
patella  of  90  degrees  or  more  it  is 
.said  that  the  rolled-up,  cord-like 
quadriceps  t«ndon  gives  the  guide  a.s 
to  which  'the  direction  of  rotation  ha.s 
been — inward  or  outward.  This  is  to 
l>e  determined  according  to  whether 
the  anterior  edge  above  the  patella 
is  continuous  with  the  outer  or  the 
inner  border  of  the  qua^lriceps  muscle. 


held  in  extension.  If  the  patella  lies  on  (Hlge,  it  is  firmly  held  by  muscle 
tension.  It  may  be  possible  to  distinguish  by  touch  between  the 
articular  surface  and  the  flat  front  surface.*  If  this  sign  is  not  available, 
the  lifted  edge  of  the  quadriceps  tendon  serves  to  tell  in  which  direction 
the  rotation  has  occurred.  Moreover,  the  relative  ease  of  rotation  in 
one  or  the  oth(^r  direction  on  gentle  attempts  to  reduce  rotaticm  will  be 
of  assistance. 

If  the  rotation  has  Ix^en  total  or  nearly  so,  the  quadriceps  is  twisted 
to  a  cord,  ])ut  may  still  show  a  guiding  edge.  This  palpable  edge  may 
be  of  help,  for  rotation  is  oftener  nearly  complete  than  complete,  and 

*  I  have  not  seen  this  lesion,  l)ut  it  seems  to  me  that  there  must  be  a  dimpling 
of  the  skin  eorresponchnj^  to  the  front  surface,  owing  to  the  close  connections  of 
pateMa,  fascia,  and  skin.  This  is  not  usually  given  as  a  sign,  however.  (See  Fig. 
S94.)  Since  this  note  wjus  written,  a  c;ise  of  the  sort  was  reduced  at  the  City  Hos- 
pital Relief  Station.  Drs.  L.  H.  Packard  and  K.  L.  Drowne,  who  handled  the  case, 
l)oth  assure  me  on  question  that  there  was  a  distinct  dragging  inward  of  the  skin 
attached  to  the  front  surface. 
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is  apparently  never  beyond  180  degrees.  Therefore,  a  quadriceps  ten- 
don prominent  at  (a)  must  mean  that  the  patella  has  rotated  out, — in 
the  direction  of  the  arrow, — not  inward.     (See  Fig.  895.) 

Reduction. — Reduction  is  attempted  with  the  knee  extended  or 
hyperextended,  the  leg  raised  to  a  right  angle  with  the  body  to  relax 
the  rectus  femoris;  the  actual  reduction  is  by  forcible  rotation  applied 
with  thuml)  and  fingers  to  the  patella. 

In  some  few  cases  slight  flexion  has  proved  a  more  favorable  position 
than  extension  for  such  manipulation.  The  patella  is  very  firmly  held, 
and  reduction  may  be  very  difficult.  Hooks  have  been  used,  and  teno- 
tomy resorted  to.  Today,  obviously,  open  operation  would  be  the 
choice  if  simple  attempts  at  reduction  fail. 

CONGENITAL  OR  HEREDITARY  LUXATION 

Bogen  *  describes  a  series  of  cases  that  justify  his  assumption  of  a 
class  of  really  hereditary  outward  luxations  of  the  patella,  some  of  them 
actually  congenital,  some  associated,  like  the  upward  luxations  with 
genu  recurvatum,  with  failure  of  development  of  the  patella. 

*Zeit.  f.  Orthop.  Chir.,  xvi,  Hft.  3,  4. 
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CHAPTER  XXVI 

FRACTURE  OF  THE  PATELLA 

Fratitiirc  of  the  patella  is  eommon,  occurring  predominantly  in  male 

adults  in  the  vigorous  years.     It  is  not  rare 

in  women,  but  is  a  rare  injurj-  in  children. 

Patella  fractures  are  divisible  into  two 
classes:  (1)  Transverse;  (2)  vertical  or  irreg- 
ular or  comminuted. 

Either  variety  may  be  compound— not 
very  infrequently. 

TRANSVERSE  FRACTURES 

The  transverse  fractures  are  nearly,  if  not 
quite,  always  the  result  of  muscle  action,  most 
often  of  that  sudden,  very   powerful  muscle 
action  exerted  to  save  one's  self  from  a  fall. 

With  the  knee  bent  at  say  60  to  90  degrees,  the  patella  is  held  by 
the  ligamentum  patella  firmly  down  and  against 
the  condyles,  while  the  full  pull  of  the  strongest 
muscle  in  the  body  is  suddenly  exerted  at  its  inser- 
tion on  the  top  of  the  patella,  well  out  of  line  with 
the  fulcrum  (?'.  e.,  the  convexity  of  the  condyles) 
(Fig.  896),  and  the  result  Is  a  fracture,  approximately 
transverse,  at  or  about  the  part  ()f  the  I>onp  resting 
on  the  fulcrum. 

But  this  is  not  all,  or  the  most  important  part : 
the  force  continues  to  act,  and  the  lateral  expan- 
sions of  the  quadriceps  tendon^in  which  the  break- 
ing patella  has  started  a  rent — tear  widely  out  to 
either  side:  the  whole  extensor  apparatus  is  gone, 
and  there  is  no  hindrance  left  to  oppose  separation 
of  the  patellar  fragments.  The  tears  vary  in  extent, 
but  it  may  be  laid  down  as  a  rule  that  fractures 
by  muscle  violence  (including  nearly  all  transverse 
fractures)  show  this  tearing  and  show  separation 
of  fragments.  The  importance  of  this  as  to  treat- 
ment we  shall  C()me  to  later. 
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IRREGULAR  OR  COHBUNUTED  FRACTURES 
The  othfr  class,  the  irregular  fractures,  result  from  direct  trauma, 
usually  in  falls.     Rarely,  the  impact  of  the  fall,  caused  by  the  bone  giving 


way  transversely,  may  in  turn  result  in  comminution  of  fragments,  but 
as  a  rule  we  have  definitely  one  or  the  other  type. 

Whatever  the  lines  of  the  irregular  fracture,  we  have  substantially 
no  separation  of  fragments.  The  shivering  of  the  patella  by  a  blow 
gives  no  cause  or  starting-point  for  a  tear  of  the  ligament  at  the  sides. 


It  is  not  uncommon  to  hear  patients  ascribe  a  broken  patella  to  the 
fall  as  such;  of  course,  there  is  a  fall  in  either  case,  but  I  believe  these 
stories  to  be  due  to  error  in  observation;  at  all  events,  I  have  seen  no 
cases  in  which  there  seemed  to  be  any  doubt  in  judging  from  the  lesions 
as  to  the  mechanism  of  their  production. 


KKACTUBK    OF   THE 


Lesions 
We  have  a  clean-cut,  pretty  regular  fracture-line  in  the  Jirst  class  of 
cases:    it  runs  from  cartilage  to  periosteum,  u*,-- 

without  any  considerable  irregularities,  almost  ,.JIk    j 

exactly  at  right  angles  to  the  long  axis  of  the  /L-'' 

bone,  usually  nearer  the  bottom  than  the  top.  ^ 

The  periosteal  and  fascial  coverings  of  the  n  J^ 

bone  in  front  are  torn  into  ragged  ends,  which  ',  *  ' 

fall   between    the   fragments,    often    largely 
covering  the  broken  surfaces,  and  promptly 


1 


.^ 


Bfirs  Surgery,  vol.  u,  Pl*t«  III). 

adhering  to  them.  The  patellar  fragments  are  apt  to  rotate  forward  or 
back,  often  through  00  to  or  sometimes  even  through  90  degrees;  they 
retain  this  position  (as  they  take  it)  without 
obvious  cause. 

The  torn  e(iges  of  the  capsule  lie  separated 
only  by  blwKl-clots. 

Separation  of  both  bone  and  capsule  frag- 
ments is  apt  to  be  slight,  until  bleeding  and 
serous  effusion  distend  the  joint. 

Bleeding  into  the  joint,  and  outside  the  joint 
into  the  torn  and  bruised  tissues,  is  usually  con- 
siderable in  amount. 

The  fracture  may  be  compound  as  a  result  of 
fr«cture*frc.m'^mTir^t"v'i"-  t'l*'  secondary  fall,  or  any  adherent  scar  (e.  g., 
i»nce:^8i]Kiiiwi>uraii.)iiof  from  a  prcvious  Operation  for  patellar  suture) 
may  determine  a  simple  tearing  open  of  the  skin 
above  the  fracture,  so  that  the  joint  lies  open.  (See  Fig.  903.)  Any 
form  of  cunipound  fracture  is  relatively  rare. 
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Lesions  in  class  2  from  direct  violence  differ  in  that  the  fracture 
lines  are  irregular  and  may  be  ragged.  There  is  no  tearing  of  the 
capsule  at  the  sides,  and  little  tearing  of  the  structures  in  front  of  the 
knee-pan.  There  is  no  dropping  in  of  torn  shreds  between  bone-frag- 
ments in  this  type  of  fracture. 

Separation  of  fragments  is  very  slight  at  most — it  is  prevented  by 
the  strong  intact  tendon  in  which  the  patella  still  lies  as  a  sesamoid. 

This  form  may  also  be  compound,  and  is  more  often  compound  than 
the  fracture  by  muscle-pull. 

Lesions  beyond  those  described  do  not  belong  to  the  fracture  of  the 
patella  as  such.  Injuries  to  vessels,  nerves,  etc.,  are  conspicuous  by 
their  absence  in  all  patellar  fractures,  for  no  great  nerve-trunks  lie 
near  the  front  of  the  knee. 

Symptoms 

''Can  a  man  with  a  fractured  patella  walk?"  This  is  a  favorite 
examiner's  question.  The  answer  is  that  he  can!  In  the  books  he 
walks  backward.  The  only  patient  I  recall  who  walked  after  fracture 
with  a  complete  transverse  tear  said  he  did  not  walk  backward,  but,  as 
near  as  he  could  tell  it,  swung  his  leg  forward  and  locked  it  in  hyper- 
extension  before  putting  his  weight  on  it,  as  do  so  many  cripples 
from  old  infantile  paralysis. 

Of  course,  if  a  man  has  an  intact  tendon  and  a  splintered  patella 
within  it,  so  to  speak,  there  is  no  mechanical  reason  why  he  should  not 
walk,  even  without  resorting  to  hyperextension. 

As  a  matter  of  fact,  he  does  not  walk  with  any  type  of  fracture, 
because  it  hurts.  Nor  does  he  lift  the  foot  as  he  lies  on  his  back  because 
it  hurts:  if  he  has  a  torn  capsule,  he  cannot  do  it,  not  only  because  of 
pain,  but  also  for  mechanical  reasons. 

He  has  also  a  good  deal  of  pain,  and  when  the  effusion  is  fairly 
established,  at  twelve  to  twenty-four  hours,  he  has  much  pain,  and  may 
even  have  a  little  temperature. 

Diagnosis 

Tjrpe  I  (Transverse). — Diagnosis  depends  on:  (a)  Loss  of  active 
extension :  he  cannot  raise  the  foot  from  the  bed  as  he  lies  on  his  back, 
and  cannot  voluntarily  straighten  the  flexed  knee. 

(h)  A  rounded  swelling  of  the  whole  joint,  differing  from  simple 
synovitis  in  that  it  is  evenly  rounded.*  There  is  often  much  ecchymosis 
and  swelling  about  the  joint. 

(c)  The  fragments  may  be  palpable — are  palpable,  as  a  rule,  despite 

*  The  difference  between  such  eflfusion  and  the  common  synovitis  is  sketched 
in  Fig.  905.  It  seems  no  exaggeration  to  say  that  such  a  rounded  eflfusion  must 
mean  either  patellar  fracture  with  separation,  or  rupture  of  the  quadriceps  or  of  the 
patellar  tendon.  I  have  seen  no  exception  in  several  years'  observation  of  this 
particular  sign. 
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the  swelling,  and  thoir  mobility  and  the  interval  between  them  may 
usuallv  be  demonstrated. 


"S  ^S  fj 


(Tcpiliis,  but  often  it  is  felt  only  after  forcibly 
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dragging  the  fragments  together.  If  there  is  much  effusion,  crepitus 
is  not  obtainable. 

Diagnosis  of  Type  2  (Irregular). — Diagnosis  depends  on:  Pain  and 
loss  of  function;  tenderness — localized;  mobility  of  fragments;  interval 
(a  line  only)  between  fragments;  crepitus. 

Synovitis  in  this  type  is  almost  constant,  but  the  effusion  rarely 
reaches  such  amount  as  with  type  1.  Moreover,  the  especial  appear- 
ance above  noted — the  domelike  rounded  swelling — is  alisent;  the 
outline  is  like  that  of  any  acute  synovitis,  for  there  is  practically  no 
separation  of  the  fragments  of  the  patella. 

Differential  Diagnosis  of  Patella  Fracture. — OilTerentiai  diagnosis 


concerns  especially  quadriceps  rupture  and  rupture  of  the  Itgamentum 
patellfip,  or  tearing  out  of  its  insertion. 

Both  give  loss  of  extensor  power;  Ixithgive,  in  a  measure,  the  rouru/eij 
swollen  joint.  The  downward  mobility,  and  the  readily  palpable  gap 
above  the  patella  distinguish  the  one;  upward  mobility  (anti  dislocation) 
of  the  patella  and  the  signs  of  damage  farther  down,  well  below  the 
knee-pan,  characterize  the  other. 

In  diagnosis  it  may  be  well  to  recall  that  irregularity  counterfeiting 
a  gap  in  the  bone,  and  a  crepitus  of  a  sort,  may  both  belong  to  a  dry 
bursitis  of  the  prepatellar  bursa.  Twice  within  the  half  year  past 
have  I  seen  such  cases  cla.ssed  as  patellar  fracture. 

Treatment  op  Patella  Ffacturbs 
The  many  minds  of  many  men  have  been  curiously  displayed  in  the 
literature  on  treatment  of  patellar  fractures,  particularly  in  regard  to 
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operative  treatment.     This  literature  is  historically  very  interesting, 
but  surgically  all  the  discussion  is  much  out  of  date. 
The  facts  seem  clear. 

We  have,  on  one  side,  the  results  of  non-operative  treatment,  safe, 
but    usually    imperfect   and   unsatisfactory;    on  the  other  hand,  the 
operative  results,  brilliant,  but  not  without  risk. 
The  risk  of  operation  is  sepsis. 
Many  years  ago   Lister  advocated  wiring,  as 
did  others  after  him. 

AViring,  as  then  done,  was  clever,  but  hardly 
safe  enough. 

Today  we  have  a  better  technic,  and  far  less 
danger  is  involved. 

t'onservative  treatment  offers  the  safe  pros- 
pect of  a   knee  that   will  be  useful  after  six  to 
_  twelve  months,  for  light  work  at  least, 

violent!';     no  <ii»pi'^-  The    chance    of    a    perfect    result    under    such 

^ration."  '*"'"■■    ""     treatment  is  practically  nil,  though  many  senice- 
able  knees  have  been  obtained  by  such  treatment. 
On  the  other  hand,  we  have  the  results  obtwnable  by  operation: 
the  possibility  of  a  perfect  result,  obtainable  in  half  the  time  required 
for  splint  treatment. 

But  this  treatment  calls  for  the  opening  of  the  largest  joint  in  the 


MuMuiii.       larHi-ment  o[  tregmtaia.    Vie* 
i>n  Museiun,  •pecimen  1129). 


body,  a  joint  notoriously  hard  to  deal  with,  and  it  carries  a  risk  of  sepsis 
that  we  cannot  honestly  ignore. 

The  risk  is  .-itdtistically  very  small  in  recent  years,  but  we  must  all 
a<hnit  that  eases  of  sepsis,  evi'ii  cases  of  dent  h  from  s<'psis.  have  resulted, 
even  in  (he  hands  of  C(jnii>clcnt  surneons.  from  such  an  operation. 

The  ()iicstinii  iif  opcrjitive  treatment  is  one  on  which  we  nuist  advise 
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the  patient  according  to  his  years,  his  condition,  and  the  nee<k  of  the 
occupation  by  which  he  earns  a  living. 

We  may  tell  the  patient  how  long  he  must  wait  for  a  doubtful  result 
without  operation,  and  may  tell  him  of  the  quick,  clean  results  obtained 
by  operation. 

We  may  not,  however,  force  an  acceptance  of  operation  unless  we 
can  show  less  risk  than  has  obtained  in  the  past  from  this  operation. 

Surgically,  the  question  may  be  considered  as  follows: 

Fracture  of  the  patella  without  separation  of  fragments  (i.  e.,  the 
cases  from  direct  trauma)  do  well  under  any  treatment  (or  no  treatment). 


Fractures  with  separation  under  conservative  treatment  never  unite 
by  bone;  nevt^r  shi»w  obliteration  of  the  gap  l>etween  fragments.  Conse- 
quently, there  must  l)e  a  bond  of  fibrous  tissue — a  bond,  in  all  instances, 
of  less  thickness  than  that  of  the  patella  (Fig.  910).  If  this  bond  be 
short  and  firm,  aiut  remain  so,  the  knee  may  he  practically  as  useful  as 
ever.  But  if  the  fragments  are  widely  separated  before  union  com- 
mences, or  if  the  bond  of  union  stretches  with  use,  we  have,  as  an  end- 
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result,  a  lengthened  tendon  tvithovt  a  sesamoid  (see  Fig.  913),  and  conse- 
quently a  weak  and  unreliable  joint,  as  a  rule. 

A  union  giving  a  rigid  but  long  patella  often  gives  poor  motion,  as 
Chaput  has  noted,  mainly  because  of  limited  motion.     (See  Fig.  915.) 


,™X 


Lhilaoe  finishffl  th» 
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Final  union  is  very  late  in  all  these  non-operated  cases,  and  function 
is  almost  always  imperfect. 

In  operated  rases,  on  the  other  hand,  properly  handled,  we  are  sure 
,  of  union,  usually  l>ony;  at  worst  we  get  a  xhort  fibrous  union,  with  early 
restoration  of  function.     (See  Fig.  917.) 

The  two  methods  of  treatment,  discarding 
unnecessary  discussion  and  detail,  may  be  de- 
Mcrilied  as  follows: 

Non-operative  Treatment. — PatI  a  "poste- 
rior wire"  splint.  (See  Fig.  916.)  Strap  the 
leg  to  it.  Kai.se  splint-  (and  leg)  on  pillows. 
(This  is  to  relax  the  rectus  femoris.)  Apply 
coaptation  splints  to  the  front  of  the  thigh, 
over  the  ([iiadriceps  muscle,  to  insure  its  relaxa- 
tion. Strap  the  fragments  as  shown  in  Fig.  916. 
Keep  up  the  treatment  for  six  to  eight  weeks; 
then  get  the  patient  up  on  crutches,  with  a 
protecting  ham-splint  or  light  plaster.  Begin 
massage  at  about  six  to  eight  weeks,  with  very 
gentle  passive  motion.  Do  not  be^n  weight- 
bearing  under  three  to  four  months,  and  then 
without  flexion.  Adirc  motion  and  vse  of  the  joint  beffin  at  six  months. 
Operative  Treatment.* — Aseptic  preparation  shoul<l  be  most  scrup- 
ulous.    Cut  on  the  line  shown  in  Fig.  918,  to  avoid  tliickened  skin,  and 


lirorlinilly     lierle 
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to  keep  the  scar  away  from  the  kneeling  surface.  Clean  out  all  old 
blood-clot  from  the  joint  by  picking  and  washing.  Clear  the  fractured 
surfaces  of  periosteum,  etc.,  that  has  dropped  down  between  the  frag- 
ments. Pick  up  the  periosteal  capsular  layer  at  either  side  of  the 
patella,  and  suture  it  snugly  with  kangaroo  tendon.*  (See  Fig.  919.) 
Suture  the  lateral  tears  of  the  capsule  with  catgut.  Put  the  knee  up 
in  hyperextension  in  plaster,  without  drainage. 

Under  proper  conditions  and  technic,  septic  accidents  are  very  rare. 
On    the     whole,     the    operative 
treatment  has  decidedly  the  best 
of  the  argument. 

One  argument,  of  no  small 
importance  in  urging  us  toward 
operation,  is  that  the  earlier 
useful  results  in  operated  cases 
save  many  men  to  usefulness 
who  would  degenerate  under  con- 
servative treatment,  t 

After-treatment 

In  cases  operated,  as  well  as 
those  treated  without  operation, 
the  first  chance  to  be  guarded 
against  is  refracture. 

This  may  occur  in  either  case. 

It  may  best  be  guarded 
against  by  massage  and  careful 
passive  motion. 

The  chance  of  refracture  is 
greatest  in  the  relatively  rigid 
knee. 

If  treatment  has  already  se- 
cured 30  to  60  degrees  of  flex- 
ion, the  chance  of  refracture  is 
slight,  even  if  the  patient  makes  a  misstep  or  stumbles. 

Refracture  with  giving  way  of  the  suture  is  more  apt  to  happen  with 
wire  than  with  the  more  elastic  kangaroo  tendon. 

*  Absorbable  suturcH  arc  as  reliable  as  the  old-fashioned  wire,  and  on  the  whole, 
less  likely  to  break.     They  last  as  long  as  we  need  them. 

t  Those  of  us  who  see  and  follow  up  many  cases  of  trauma  in  the  larger  metro- 
politan hospitals  come  to  realize  that  the  average  "workingman" — the  man  most 
subject  to  traumata — works  more  from  habit  and  necessity  than  from  conviction. 
The  diflferonco  botwern  a  treatment  that  promises  results  within  two  to  three  months 
and  one  that  calls  for  a  year  of  idleness  may  often  mean  the  difference  between  a 
useful  citizen  and  a  park-bench  loafer.  Such  a  difference  may  well  justify  the  taking 
of  .some  slight  additional  surgical  risk.  In  the  last  analysis  we  may  l)etter  subject 
a  man  to  the  chance  of  sepsis  than  to  the  influence  of  the  15-cent  lodging-house. 


FiR.  91 «.  Line 
of  incision  of  choice; 
above  the  coarse  «kin 
of  the  friction  .surface 
in  the  rcgton  of  the 
patella,  and  above  the 
fracture.  with  the 
leant  chance  of  teariuK 
the  joint  open  if  there 
is  refracture.  More- 
over, the  Hcar  of  the 
wound  here  shown  is 
subject  to  no  pressure. 


Fin.  919— Best 
plan  of  suture.  Mat- 
tress sutures  of  heavy 
kanicaroo-tendon  at 
either  side  of  the  pa- 
tella; accessory  sutures 
for  the  laterai  capsule 
tear  (practically  J.  A. 
Blake's    operation). 
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If  such  ^^refracture^'  occurs,  immobilization  will  minimize  the  dam- 
age and  will  give  reasonably  prompt  results,  comparable  to  the  best 
results  of  non-operative  treatment,  without  a  fresh  operation. 


Fig.  |920. — Old  patella  fracture,  not  operated.     Note   the  great   increase   in   the  totai  mass  of 

the  patella. 

Refracture  after  eight  weeks  is  rare. 

If  wire  has  been  used  and  has  broken  away,  even  without  appreciable 


Fig.  921. — Old  patella  fracture,  not  oper- 
ate<i  on.  (Ireat  separation.  Noiiule.-j  of  bone 
formed  in  the  fibrous  band  of  union. 


Fij?.  922.— Old  patella  fracture,  not  operated. 


soparution  of  fragments,  the  removal  of  the  wire  is  often  called  for  later 
on  account  of  irritation.     Such  removal  through  a  small  incision  theoreti- 
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cally  involves  opening  of  the  joint,  but,  in  fact,  is  a  simple  prooedure, 
almost  devoid  of  risk.  At  times  the  wire  causes  irritation  later,  and 
calls  for  removal,  even  though  it  has  not  broken. 

The  second  thing  we  have  to  look  out  for  is  stiffness.  In  tlie  cases 
operated  on  we  can  begin  careful  massage  and  passive  motion  (tem- 
porarily removing  apparatus)  at  three  weeks.  In  unoperated  cases 
we  usually  wait  for  six  to  eight  weeks. 

In  either  case  serious  loss  of  motion  is  very  rare  indeed;  even 
neglected  cases,  kept  fixed  for  months,  get  good  motion. 

At  times  I  have  found  it  of  use  in  operated  cases  to  hurry  things  up 
by  manipulation  under  ether  at  eight  to  ten  weeks.  This,  however, 
is  to  be  done  with  great  caution,  not  to  risk  refracture.* 

OLD  FRACTURES  OF  THE  PATELLA 

Old  fractures  of  the  patella  unoperated  almost  always  show  some 
separation  of  fragments.  Separation  of  fragments  is  not  an  indication 
for  operaticm.     Operation  is  called  for  only  to  improve  poor  function. 


Fig.  923. — In  cases  operate<l 
so  long  after  injury  that  the  mu.s- 
cleshave  shortened  the  quatiriceps 
may  be  lengthened  by  alternate 
cuta,  right  and  left,  so  as  to  i>er- 
mit  suture  of  the  patella. 


Fig.  924. — If  we  must 
use  direct  wire  or  suture, 
it  is  pa.ssed  as  here  shown; 
it  must  not  lie  in  the  joint 
at  any  point. 


Fig.    925. —  Patella    fracture. 
Wire<l.    Hony  union. 


The  main  difference  between  these  late  operations  and  the  early  ones 
is  that  tliere  is  a  shortening  of  the  (juadriceps  muscle,  as  well  as  a  separa- 
tion of  fragments.  Often  the  separation  may  be  overcome  by  simple 
traction  and  suture.  At  times  we  cannot  bring  the  fragments  together 
without  lengthening  the  cjuadriceps  tendon.     (See  Fig.  923.) 

In  these  old  cases,  and  these  alone,  the  inelastic  rigidity  of  a  wire 
suture  is  of  advantage. 

In  such  old  cases,  owing  to  muscle  shortening,  the  return  of  motion 
in  flexion  is  slower  and  less  perfect  than  in  cases  operated  shortly  after 
injury.     Useful  results  are  the  rule,  perfect  joints  the  exception. 

*  One  cjusc  has  come  to  my  m)ti('o  in  which  tliort*  was  such  refracture  from  mani- 
jmlation  "to  break  up  adhesion.s/'  after  four  weeks. 
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RUPTURE  OF  THE  QUADRICEPS  TENDON 

This  rupture  occurs  only  from  muscle  action,  and  is  a  sort  of  equiva- 
lent of  fracture  of  the  patella.  The  symptoms  are  the  same,  the  physical 
signs  the  same,  save  that  instead  of  an  interval  between  fragments,  we 
find  an  abnormal  hollow — a  gap — jicst  above  the  patella. 

The  extent  of  damage  varies.  There  may  be  an  incomplete  tear, 
giving  nearly  entire  loss  of  function  and  a  palpable  gap,  but  tending  to 
prompt  repair.  I  have  seen  two  such  cases  that  recovered  entirely  in  a 
few  weeks  under  simple  splinting. 

The  tear  is  usually  a  tearing  out  of  the  insertion  from  the  patella, 
but  may  be  a  tear  of  the  tendon  proper. 

Where  the  tear  is  complete  and  involves  the  capsule  at  the  sides, 
the  disability  is  as  absolute  as  in  patellar  fracture,  the  tendency  to 
spontaneous  repair  far  less.  I  have  seen  two  cases,  not  operated  on, 
in  which,  after  many  months,  there  was  absolutely  no  power  of  extension. 
The  gap  that  had  developed  in  one  case  was  about  three  inches. 

Operation,  consisting  of  a  simple  suturing  of  torn  ends  or  of  the  one 
torn  end  to  the  periosteum  of  the  patella  from  which  it  was  torn,  gives 
entirely  satisfactory  results.* 


RUPTURE  OF  THE  LIGAMENTUM  PATELLA 

This  is  a  rare  accident — rarer  than  quadriceps  rupture.  It  occurs 
as  a  result  of  muscle  pull.  The  ligament  is  torn  across  or  torn  away 
from  the  patella,  or  torn  away  from  its  insertion,  sometimes  fetching 
with  it  a  scale  of  bone.  The  symptoms  are  those  of  fracture  of  the 
patella. 

Examination  shows  a  gap  below  the  knee-pan.  There  may  or  may 
not  be  obvious  upward  luxation  of  the  patella.  Sometimes  enough  of 
the  lateral  expansion  is  left  to  hold  the  patella  down.  Displacement 
seems  never  very  great. 

Diagnosis  is  based  on:  (1)  Local  pain  and  tenderness;  (2)  inability 
to  extend  the  leg  actively,  in  the  absence  of  any  hindrance  to  passive 
extension;  (3)  palpation  of  a  gap,  or,  at  all  events,  a  loss  of  the  firm  out- 
line of  the  normal  tendon. 

Treatment  by  splints  and  strapping  is  not  satisfactory.  Open  suture 
gives  practically  perfect  results  in  cases  reported. t 

*  I  have  opcrate(i  on  but  one  ra.sc,  with  oxceUcnt  result.  The  operation  in  the 
hands  of  others  seems  to  have  been  uniformly  successful,  barring  accidents.  The 
suturing  of  tendon  to  patella  is  difficult,  and  calls  for  patience.  If  the  periosteum  is 
insufficient,  wc  may  p:uss  the  kangaroo-tendon  suture  through  the  top  edge  of  the 
bone  (two  drill  holes)  and  through  the  end  of  the  tendon,  iis  a  mattress  suture.  This 
I  had  to  do  in  the  cjuse  cited. 

t  I  have  operated  on  but  three  ciises,  with  excellent  result.  In  one  there  was  a 
clean  rupture;   in  the  others  no  clean  tanT,  but  a  lengthening  of  the  tendon  by  pull- 
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AVULSION  OF  THE  TIBIAL  TUBERCLE 

Toaring  off  of  this  tubercle  as  a  chip  of  bone  may  occur  at  any  age 
as  a  result  of  muscle  pull,  but  it  is  rare  in  adults.  It  is  diagnosed  by 
the  presence  of  a  loose  chip  of  bone;  it  is  treated  by  a  splint  and  by 
strapping — by  pegging  the  fragment  down  if  there  is  a  marked  displace- 
ment to  be  dealt  with.  The  lesion  is  a  result  of  single  trauma — an 
equivalent  to  rupture  of  the  tendon. 

The  results  seem  to  have  been  very  gooti  in  cases  recorded.* 
In  youths  and  children  the  equivalent  of  this  accident  is  not  uncom- 
mon,t  but  the  cases  present  them- 
selves as  the  result,  not    often  of  a 
single  trauma,  but  rather  of  a  recur- 


ring lameness  from  overstrain,  sometimes  giving  a  hi.story  of  the  first 
trouble  having  been  the  result  of  football  serimmj^es  or  the  like. 

To  understand  this  lesion  we  must  look  into  the  anatomy.  In 
childhood  the  tibial  tu!)ercle  is  cartilaginous.  Sometimes  it  is  a  part 
of  the  main  epiphysis,  from  which  a  long  tongue  runs  down  (see  Figs. 
933  to  935) ;  sometimes  there  is  a  separate  epiphysis,  and  sometimes  this 
part  is  separate,  but  consists  of  cartilage  without  a  demonstrable  ossifica- 
tion center.     This  cartilaginous  tubercle  receives  a  part  of  the  insertion 

ing  apart  of  fibern.     In   those  cases  the  tendon  was  cut  and  ahortrncd  by  over- 
lapping 

It  may  be  noted  that  neither  the  trauma  nor  the  operation  nrcessiriiy  involvw 
opening  of  the  knee-joint,  thoush  usually  it  is  torn  into. 

•  Sendler.  Deutsche  Zlachr.  f.  Chir..  1893,  xxxvi.  54t>.  Godlee,  lilust.  Med.  News, 
September  29,  1888,  vol.  i,  p.  12. 

tJacobsthal,  Deutsche  Zeit.  f.  Chir.,  1906-^7,  vol.  Ixxxvi,  p,  493  (with  full 
literature  references);  Osgood,  Ik>ston  Med.  and  Surg.  Jour.,  January  29,  1905; 
Makins,  Lancet,  1905,  ii,  213. 
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of  the  ligamentum  patellae — not  all  of  it.  Consequently  it  is  not  liable 
to  be  torn  off  bodily,  but  may  be  loosened  from  its  bed  by  single  or 
repeated  violent  contractions  of  the  quadriceps.  So  long  as  the  leg  is 
used  it  does  not  quiet  down  into  its  bed  again. 

Symptoms  consist  of  lameness  in  the  knee  on  severe  use,  usually 
sharply  localized,  but  sometimes  with  recurring  synovitis  as  well. 

Diagnosis  depends  on  lameness,  sUght  thickening,  local  tenderness, 
and  on  the  palpation  of  a  slightly  movable  small  fragment.  The  x-ray 
shows  some  widening  of  the  epiphyseal  line;  sometimes  it  shows  an 
obvious  lif ting-off  of  the  tubercle;  sometimes  it  shows  nothing. 

Treatment. — Some  cases  quiet  down  with  rest,  and  under  simple 
adhesive  strapping  running  across  the  leg  over  the  loose  fragment. 
The  fragment  presently  becomes  fixed  in  place.  In  other  cases  this  does 
not  work. 

The  writer  has  had  excellent  success  in  cutting  down  on  the  fragment 
and  removing  both  it  and  the  *' false  bursa"  that  sometimes  forms 
under  it.  In  this  operation  the  joint  is  not  opened,  the  ligamentum 
patellae  is  not  damaged, — merely  split, — and  use  of  the  leg  can  be 
resumed  in  two  or  three  weeks. 

Prognosis. — Untreated,  these  cases  go  on  for  a  good  while,  giving 
much  lameness.  Properly  treated,  they  do  well  and  give  a  perfectly 
functioning  knee.  There  is  no  interference  with  subsequent  growth 
from  trouble  with  this  small  epiphyseal  fragment,  whether  the  lesion  is 
treated  or  not. 


CH.\PTER  XXVIT 

TIBIAL  INJURIES  JUST  BELOW  THE  KNEE 

A  variety  of  fractures  occur  in  this  rcpon,  t»otl»  from  <iinTt  stii«shin|E 
violence  and  from  indirect  trauma.  TluTf?  may  !«■  ii  <Tiiss-l>r«''ak.  »»  « 
T-fracture,  or  a  spiitting-ofT  of  either  tuberosity  iw  a  whole  or  lit  |VM1, 


wbehiiHl  rhr  nfrnal  • 

fibula.  '  In  (h*  lairrr  rl^.n' 
ilnwo.  and   «r«rhm«    inj'ir 


Diaplaeement  in  apt  to  Iw  \,y  gravity.  If  th.-ir  is 
if  only  one  tul^>eroMit.y  i!*  hrokcm,  there  is  usually  wuii 
the  joint.     In  any  ease  there  in  abnormal  niol'ihty 


TIBIAL  INJURIES   JUST   BELOW   THE   KNEE 


Fig.  932.— The  skin  ru|1|]1)'  mrmpcinilinii;  to  the 
aJ  poplitfol:  p.  I.',  posterior  tibial.     The  areu  of' 


R 


Vig.  Kii.—V-.Ha\  lyi,>P  <■>  !■".„ 

l!*iiH"r'p|iiicIflh3."l'i'|ii'B*lui."ii       r-uiii' .iiMiiiipii.: 


Tniwr  ei.i]>liv-  Fig.  fl3fi,-  Drawing  fni 

.  (nnrrfi,  Mnf.       T-ray.BhowitiRtWtypeaf  «| 
"-    ■■■  nVsLs    wilhuul    any     long 
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way  in  a  cross-break  or  a  T-fracture  or  epiphyseal  separation, — but 
limited  to  motion  one  way  only  if  only  one  tuberosity  is  broken. 

Diagnosis  rests  on  local  swelling  and  tenderness,  on  widening,  on 
the  lateral  mobility,  and  on  crepitus.  Sometimes  the  broken  fragments 
may  be  made  out  clearly  by  palpation  while  an  assistant  manipulates 
the  leg,  but  by  no  means  always  is  this  the  case.  The  x-ray  is  often 
essential. 

Replacement  is  by  traction,  by  manipulation  to  correct  backward 
displacement,  by  lateral  "jamming"  of  fragments  ti^ether,  whether 
there  is  a  T-fracture  or  a  break  on  one  side  alone. 

Retention  is  by  plaster,  with  adequate  felt  padding.     Permanent 


traction  in  the  axis  of  the  leg  does  no  harm  at  worst,  and  may  be  of 
definite  value.  Such  traction  may  well  be  combined  with  the  plaster 
cast. 

Any  tendencj-  to  displacement  is  due  not  to  muscle  pull,  but  to 
gravity.  Backward  bowing  is  common,  and  carefully  to  be  guarded 
against  by  frequent  inspection  and  revision  of  padding. 

Results  are  fair — union  is  prompt,  but  with  a  good  deal  of  thickening, 
and  usually  some  loss  of  motion  at  the  knee  results. 

Damage  to  the  external  popliteal  nerve  is  not  very  uncommon. 
Fig.  920  shows  how  exposed  it  is  to  trauma  at  this  level. 

SEPAEAnON  OF  THE  UPPER  EPIPHYSIS  OF  THE  TIBIA 
This  is  one  of  the  rarest  of  epiphyseal  separations,  and  data  are  scanty. 
Displacement  may  be  in  any  direction.     Diagnosis  is  based  on  the  signs 
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of  fracture  in  the  given  location,  with  only  soft  crepitus,  at  the  appro- 
priate age. 

Reduction  is  by  traction,  rocking,  and  direct  pressure. 

Prognosis,  given  the  proper  reduction,  is  good. 

There  seems  to  be  no  special  liability  to  damage  of  vessels  or  nerves. 

Interference  with  growth  is  not  to  be  expected. 

Avulsion  lesions  of  the  tibial  tubercle  are  treated  on  p.  527. 


CHAPTER  XXVIII 

THE  FIBULA 

LUXATION  OF  THE  UPPER  END  OF  THE  FIBULA 

Luxations  of  the  fibular  head  are  not  common,  but  probably  often 

pass  unrecognized.'    As  to  causation,  wc  may  divide  them  into  three 

classes: 

(1)  Posterior  litxalion,  usually  caused  by  muscular  traction  through 
the  biceps  tendon. 

(2)  Anterior  luxation,  probably  from  adduction  and  inward  torsion 
(with  the  knee  in  extension),  resulting  in  rupture  of  the  long  external 
lateral  ligament. 

(3)  Upward  luxation,  from  upward  thrust  on  the  fibula  exerted  at 
the  ankle  (abduction  of  the  foot),  with  or  without  associated  ankle 
fracture. 

This  luxation  is  really  only  a  complication  of  the  ankle  injury. 


Fi,.   939.— Lu 


When  the  ankle  is  pulled  back  in  place,  the  fibula  comes  back  where  it 
belongs,  stays  there,  and  gives  no  special  trouble. 

The  first  two  forms  are  troublesome  only  in  so  far  as  the  fibrous 
support  of  the  bone-attachments  of  the  powerful  biceps  muscle,  or  of 
the  equally  important  external  lateral  ligaments,  is  rendered  less  firm. 
The  fresh  injury  gives  much  pain  and  disability.  Synovitis  of  the  knee 
may  follow  it 

Diagnosis  in  these  cases  is  not  easy.  There  is  extreme  local  tender- 
ness.    The  fibular  head  may  be,  but  oftener  is  not,  abnormally  movable. 

*  Golley  (Amcr.  Jour.  .Surg.,  1907,  xxi,  p.  171)  records  a  case  and  reckons  the 
reported  caaea  as  about  2!>.  Uis  case  was  a  forward  and  outward  luxation.  Stimnon 
gives  a  like  estimate.  Probably  this  is  far  too  imall,  aa  the  injury  is  a  minor  one, 
and  probably  the  mass  of  cases  are  never  reported,  even  if  recocniied.  I  have  seen 
but  one  case,  and  have  persona]  knowledge  of  but  one  more,  both  backward  luxationx. 
533 
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Measurement  from  the  tibial  tubercle  to  the  fibular  head  is  our  best 
evidence.     The  x-ray  may  help. 

Reduction  is  nearly  useless,  inasmuch  as  the  joint  is  a  flat  joint,  and 
the  muscle  pull,  at  least  in  the  backward  displacements,  is  constant,  and 
sure  to  reproduce  at  least  partial  displacement. 

Treatment  consists  in  immobilization  for  several  weeks.  Flexion 
to  relax  the  biceps  is  indicated  in  the  backward  displacement. 

Prognosis  is  good  as  to  general  usefulness  of  the  Umb.  There  may 
be,  however,  a  little  weakness  referred  to  this  region — a  weakness 
mainly  due  to  the  strain  exerted  through  the  attachment  of  the  biceps. 

Two  cases  of  this  partial  disability  have  come  to  my  notice. 

Apparently  no  one  has  attempted  operative  treatment  of  the  cases, 
but  an  attempt  to  promote  short  fibrous  (or  even  bony)  union  at  this 
joint  would  seem  rational. 

FIBULA  FRACTURE  NEAR  THE  HEAD 

Fractures  of  the  head*  or  neck  of  the  fibula  are  rare.  They  may 
occur  with  fracture  of  the  tibia  much  lower  down,  or  independently 
from  torsion,  from  muscle  traction,  or  from  a  direct  blow  mthoiU  tibia 
fracture. 

Their  importance  is  almost  solely  due  to  the  fact  that  the  peroneal 
nerve  winds  about  the  neck  of  the  fibula,  and  is  here  much  exposed  to 
trauma  in  fractures  from  indirect  force,  as  well  as  those  from  direct 
blows  (Figs.  928,  929). 

The  fracture  is  diagnosed  by  tenderness,  crepitus,  and  the  x-ray. 
The  nerve  lesion  shows  itself  in  toe-drop:  loss  of  sensation  is  not  usual. 

Treatment  is  by  immobilization:  persistent  displacement  is  rare 
and  not  worth  considering,  except  for  nerve-pressure. 

Operation  to  free  the  nerve  is  amply  justified  in  any  doubtful  case, 
but  is  unnecessary  in  most  cases. 

*  Stimson  and  Weir  (see  also  Poland)  have  recorded  cases  in  which  epiphyseal 
separation  took  the  place  of  the  fracture. 


CHAPTER  XXIX 
THE  ANKLE  AND  FOOT 

LANDMARKS  OF  THE  FOOT  AND  ANKLE 

The  most  prominent  landmarks  are  the  two  malleoli.  The  internal 
malleolus  is  palpable  over  its  whole  surface  in  most  individuals.  In 
cases  of  injury,  however,  with  swelling,  the  lowest  point  we  feel  is  the 
slight  ridge  that  lies  distinctly  above  the  tip  of  the  malleolus.  The 
front  edge  of  the  malleolus  may  also  be  made  out,  and  usually  the  ridge 
at  the  back.  The  external  malleolus  always  shows  a  recognizable 
ridge  at  its  back  edge,  and  a  ridge,  often  spur-like  at  one  point,  at  the 
front  of  its  subcutaneous  surface.     The  end  of  the  external  malleolus 


/— ^ 


Fiif.  940. — Landmarks  of  the 
ankle  from  the  front:  1,  Tip  of  inter- 
nal mnlleolus;  2,  outer  side  of  head  of 
a-straKahis  (just  outside  and  below 
this  is  the  deep  hollow  of  the  sinus 
tarsi):  3,  the  outer  eilne  of  the  ui)|)er 
articular  surface  of  the  astragalus, 
best  felt  with  tlie  foot  in  plantar 
flexion:  4.  tubercle  of  scaphoid;  o. 
prominence  of  the  ba.se  of  the  fifth 
niftatarsal. 


Vig.  941.  —  Landmarks 
from  the  inner  8i<le:  a.  Inter- 
nal malleolus:  x,  sharp  tip  of 
internal  malleolus,  not  always 
to  be  felt:  y,  tubercle  of  sca- 
phoid. A  compari.son  of 
the  measurement  a-j/  on  the 
sound  and  injured  foot  is  often 
serviceable  in  the  diai;nosi>t  of 
the  various  injuries  of  the 
ankle. 


File.  942.— Land- 
marks from  the  outer 
side:  1,  Peroneal  tu- 
bercle, always  i>alpa- 
ble,  often  prominent; 
2,  prominent  base  of 
the  fifth  metacarpal. 


is  always  to  be  felt  as  a  bony  surface,  though  it  may  not  be  possible  to 

reach  tlie  extreme  tip.     What  we  can  feel  of  the  astragalus  is,  in  the  first 

place,  tlie  outer  edge  of  the  liead,  to  be  felt  for  as  shown  in  Fig.  940, 

and  an  equally  valuable  though  often  neglected  landmark,  consisting 

of  the  smootli  sharp  edge  of  its  upper  articular  surface,  is  to  be  felt  just 

in  front  of  tlie  fibula,  and  recognized  in  distinction  from  the  fibula  by 

putting  one  liand  on  the  external  malleolus,  the  other  on  this  ridge, 

and  moving  the  ankle  up  and  dowTi.     Motion  between  the  two  is  readily 

made  out.     Sometimes  it  is  possible  to  feel  the  inner  side  of  the  neck  of 

tlie  astragalus,  and  to  grasp  the  neck  between  the  thumb  and  finger. 

The  inner  side  of  the  head  is  practically  covered  by  the  scaphoid. 

The  OS  calcis  shows  no  palpable  points  on  its  inner  suriface,  except 
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at  the  very  back.  At  the  back  the  two  vertical  planes  to  the  inner  and 
outer  side  may  be  felt,  and  tlieir  direction  roughly  estimated  (Fig.  945). 
The  outer  surface  of  the  os  calcis  is  palpable  and  practically  subcutane- 
ous. The  peroneal  tubercle  may  usually  be  felt  just  below  the  external 
malleolus  (Fig.  942). 

The  scaphoid  is  always  to  be  made  out,  and  is  the  only  prominent 

rounded  mass  on  the  inner  side  of  the  foot  (Fig.  941).     In  its  normal 

'  position  it  occupies  a  point  in  prolongation  of  the  line  of  the  front  of 

the  tibia  (Fig.  943).     This  landmark  the  writer  has  tested  in  a  great 


Fi^.  043.--  From  the  inner  si<le,  ii  line 
running  throUKh  any  two  points  on  the  tibial 
crest  prolonge<l  (iownwani  ju.st  about  strikes 
the  scaphoid  tubercle.  It  niaite.s  Httle  differ- 
ence for  this  test  whether  the  foot  is  fle\e<l  or 
extended. 


Fig.  944. — The  best  measurement  of  the 
length  of  the  foot  is  from  the  end  of  the  great 
toe  to  the  posterior  convexity  of  the  heel,  as 
shown.  This  should  be  a  straight  line  measure- 
ment ,  not  following  the  surfaces.  ^  Owing  to  the 
firmness  of  the  tissues,  acute  swelling  makes  very 
little  difference  to  this  measurement. 


FiR.  94r). — From  behinti,  the  surfaces  of  the 
OS  calcis  toward  the  inner  and  outer  side  may  be 
clearly  mmle  out  by  careful  palpation;  they  lie 
about  as  shown  in  the  figure. 


number  of  patients,  and  has  found  it  substantially  accurate  always,  ir- 
respective of   tlie  position  of  the  foot  as  regards  flexion  or  extension. 

The  cul^oid  is  not  normally  palpable,  except  as  a  resisting  surface, 
nor  are  the  cuneiforms,  unless  they  are  displaced. 

The  base  of  the  first  metatarsal  may  often  be  made  out  by  its  promi- 
nent lip  on  the  plantar  side. 

The  base  of  the  fifth  metatarsal,  always  prominent,  may  also  be 
identified  (Fig.  942). 

B(4()w  this  ])()int  tliere  are  no  landmarks  that  are  serviceable  in  a 
foot  swollen  from  injury.  In  injuries  to  the  front  part  of  the  foot  we 
are  vctv  oft(^n  dej^x^ndcMit  upon  shortening,  as  shown  by  lack  of  corre- 
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spondence  in  the  length  of  the  foot  from  the  heel  to  the  toes.  In  general, 
it  may  be  noted  that  we  should  never  neglect  measurement  of  the  total 
length  of  the  injured  as  compared  with  the  sound  foot.  Normal  dif- 
ferences are  slight.  Shortening  due  to  injury  (in  whatever  portion  of 
the  foot)  is  not  accurately  appreciable  by  the  eye,  but  is  readily  measured. 
Measurement  is  made  from  the  tip  of  the  great  toe  to  the  back  of  the 
heel  at  its  greatest  convexity.  This,  of  course,  must  be  a  straight-line 
measurement.  It  is  subject  to  only  slight  error,  for  the  heel  never 
swells  at  the  back,  but  at  the  sides. 


Injuries  At  and  About  the  Ankle 

In  all  falls  on  the  feet,  and  in  many  slips  in  which  the  foot  is  variously 
twisted,  the  ankle  and  foot  are  subject  to  damage.     More  than  this, 


B 
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Fig.  946.— Forms  of  trauma  and  usual  results:  A,  Ordinarily  gives  fracture  of  the  o«  calcis; 

B,  gives  either  fracture  of  the  neck  of  the  astragalus,  or  ankle  fracture  with  lateral  displacement; 

C,  may  give  a  crushing  of  the  front  of  the  ankle  or  a  fracture  above  the  joint  with  forward  displace- 
ment; D,  is  apt  to  give  one  of  the  forms  of  subastragaloid  or  mediotarsal  dislocation;  E,  gives  a 
fracture  of  the  fibula:  F,  outward  rotation  (as  well  as  eversion)  gives  a  Pott's  fracture  or  a  Pott's 
fracture  with  backwartl  di-splacement  and  splintering:  G,  when  tne  weight  is  received  on  the  front 
part  of  the  foot,  gives  only  fracture  of  the  nfth  metatarsal  or  sprain  ot  the  ankle;  H,  if  internal 
twist  be  added  to  the  inversion,  pro<luces  inverted  Pott's  fracture,  or  rarely  one  of  the  forms  of  as- 
tragalus dislocation.     (The  arrows  show  the  line  of  impact  of  weight  and  of  resistance.) 


direct  violence,  and  indirect  violence  received  by  twists  of  the  foot 
in  machinery,  etc.,  are  to  be  reckoned  with. 

From  the  history  of  the  accident  it  is  impossible,  often,  to  say 
whether  the  resulting  damage  will  prove  to  be  above,  at,  or  below  the 
ankle-joint. 
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Of  lesions  to  be  reckoned  with  we  have  the  following: 

1.  Dislocations  of  the  ankle-joint,  with  and  without  fracture. 

2.  Dislocations  of  the  fibula  at  the  ankle. 

3.  Diastasis  of  tibia  and  fibula. 

4.  PoWs  fracture. 

5.  Pottos  fracture  with  fracture  of  the  posterior  edge  of  the  tibia. 

6.  Inverted  PotVs  fracture. 

7.  Fracture  of  both  bones  above  the  joint. 

8.  Epiphyseal  separation. 

9.  Fracture  of  the  fibula. 

10.  Fracture  of  the  external  malleolus. 

11.  Sprains  of  the  ankle. 

12.  Dislocation  of  the  astragalus  in  toto. 

13.  Rotatory  luxation  of  the  astragalus. 

14.  Dislocation  of  the  whole  foot  beneath  the  astragalus  (subas- 
tragaloid). 

15.  Dislocation  of  the  front  foot  from  the  astragalus,  with  subluxa- 
tion between  calcis  and  cuboid  (medio-tarsal). 

16.  Fractures  of  the  astragalus — (a)  body;   (6)  neck. 

17.  Fracture  of  the  os  calcis. 

18.  Luxation  of  the  os  calcis. 

19.  Fracture  of  the  cuboid. 

20.  Dislocation  of  metatarsals  on  the  cuneiforms  and  cuboid. 

21.  Fracture  of  the  metatarsals. 

(The  lesions  more  usually  presenting  themselves  are  in  italics.) 

LUXATIONS  OF  THE  ANKLE-JOINT 

The  common  luxation  of  the  ankle  is  that  complicating  Pott's 
fracture,  which  involves  necessarily  a  subluxation  outward  and  not  very 
infrequently  a  backward  or  forward  luxation.  Inverted  Pott's  fracture 
involves  subluxation  inward. 

Uncomplicated  luxation  at  the  ankle  is  rendered  extremely  difficult 
by  the  deep  mortise  of  bone  and  the  strong  ligaments,  but  it  may, 
nevertheless,  occur  without  any  fracture. 

Uncomplicated  luxation  may  cxxur  forward,  back,  inward,  or  out- 
ward. 

All  these  forms  are  rare,  and  luxation  is  to  be  looked  on  merely  as 
an  unusual  variant  result  of  the  forces  ordinarily  producing  the  common 
ankle  fractures. 

Forward. — Of  forward  luxations,  Stimson  lists  only  10  in  all.  The 
cases  I  have  seen  (three)  have  shown  also  a  fracture  of  the  front  edge 
of  the  tibia.*     (See  Fig.  940.) 

Dorsal  flexion,  even  puslied  to  the  extreme,  is  more  apt  apparently 

*  Tliis  (loos  not  include  one  cjuse  of  patholofj;i(*:il  liixiition  from  infective  arthritis. 


LUXATIONS    OF    THE    ANKLE-JOINT  OdV 

to  give  fracture  than  luxation,  unless  the  flexion  is  associated  with  some 
force  that  drives  the  foot  forward. 

Backward. — Tlie  listed  cases  of  backward  luxation  are  very  few. 


Malgaigne's  list  was  eighteen,  probably  including,  like  most  of  the 
ancient  lists,  some  fracture  luxations,  given  as  simple  dislocations. 


Obviously,   such  luxations  backward  are  favored,   if  not  directly 

caused,  by  i)lantar  flexion. 


Inward-^Inward 
records  that  there 
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luxation  is  about  equally  rare.  It  seems  from  the 
a  very  large  range  of  adduction  of  the  foot  asso- 
ciated with  these  inward  dislocations; 
that  is,  the  luxation  is  largely  by  rota- 
tion, rather  than  by  inward  displace- 
ment. 


Outward. — There  seem  to  be  no  definite  data  as  to  outward  luxation 
(uncomplicated  with  fibular  fracture). 


Backward  or  forward  luxation 


Khiiln  KJIh  di-'|>1nn-iiiFiit  fcirwurcl  (thr  •■nwlJ 
n|>li>nal[iry  >k^Ii'h  |[ivr>  rldail^i. 


to  result  in  a  hroatlciiing  from  the 


occurs  as  a  complication  of  any  form 
of  fracture  where  the  structure  of 
the  joint  mortise  is  extensively  dam- 
aged, where  ligaments  are  also  much 
torn.  Backward  dislocation  as  a 
complication  of  Pott's  fracture  is 
not  rare.  It  may  occur  with  typical 
Pott's  fracture,  the  ligaments  being 
much  torn.  More  ordinarily,  how- 
ever, luxation  backward  involves  a 
fracture  of  its  own,  namely,  a  split- 
ting-off  of  the  posterior  surface  of  the 
tibia  with  the  internal  malleolus,  and 
fibular  fracture  is  also  present.  The 
writer  has  found  this  lesion  in  several 
cases  operated  on  for  deformity  years 
after  the  accident,  and  also  in  fresh 
cases,  where  it  was  demonstrated  by 
the  3--ray,* 

The  lesion  is  serious  because  the 
astragalus  follows  the  posterior  frag- 
ment, and  this  displacement  is  apt 
front  to  the  back  of  the  joint,  which 
ai^cs  is  that  fracture  luxation  will  be  found 
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results  in  a  loss  of  dorsal  flexion;  moreover,  the  supporting  column  is 
weak  and  is  out  of  proper  line  (Fig.  951). 

In  anterior  luxation  we  may  find  a  corresponding  fracture  of  the 
anterior  edge  of  the  tibia. 

Anterior  luxation,  less  common,  entails  a  like  disability  from  defective 
support,  to  say  nothing  of  the  shortened  leverage  of  the  tendo  Achillis 
and  consequent  loss  of  power.     {Figs.  952,  953,  95().) 

Diagnosis 

Diagnosis  of  the  various  luxations  is  not  difficult,  except  in  so  far 
as  swelling  inteiferes. 

If  the  scaphoid  can  be  made  out,  it  will  be  found  to  lie  either  forward 
or  back  of  the  line  of  the  tibial  crest.     (See 
Fig.  943.) 

In  backward  diskication  the  front  of  the 
tibia  may  be  felt  with  a  hollow  beneath  its 
lower  end  (Fig.  950). 

In  anterior  luxation  the  articular  surface 
of  the  astragalus  may  be  felt  in  front  of  the 
tibia.  Its  "Saratoga-trunk"  shape  is  charac- 
teristic (Fig.  954).  Measurements  from  either  p,  ^.^  _x„rn,(ii  a«m- 
malleolus  to  the  tip  of  the  groat  toe  or  to  the  (tniu.,  .houmjt  th»  chururiw- 
end  of  the  heel  will  show  shortening  or  lengthen-  bV  "hh!!^"  whitli'liLrtl^n 
ing,  characteristic  for  either  type,  provided  the  SihL!^.' '  '  '  '°'^'™" 
malleoli  are  intact  (Fig.  955). 

In  practice,  anterior  or  posterior  luxation  is  obvious  to  the  trained 
eye  or  fingers  on  touch,  if  not  from  simple  inspection.  The  outlines 
(see  Fig.  956)  are  characteristic. 

The  lateral  luxations  are  obvious,  the  only  question  is  of  associated 
fracture.     It  ia  to  l>e  recalled  that  inward  luxations  involve  rotation  in- 


ward about  the  ecrticat  axis,  as  well  as  inward  displacement.  If  there  is 
any  question  of  the  identification  of  landmarks,  it  may  l>o  settled  by 
movement  of  the  foot  at  the  ankle.  Even  if  a  malleolus  is  broken,  its 
range  of  motion  is  incomparably  less  on  manipulation  than  that  of  the 
normal  tarsal  bones. 
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Reduction 
Reduction  of  anterior  luxations  is  by  direct  shove  backward  (see 
Fig.  957),  the  foot  being  in  plantar  flexion  to  slacken  the  tendo  Achillis. 


Fw.  05- —Mane 

Backward  luxation  is  best  reduced  by  the  grip  shown  in  Fig.  958, 
the  foot  being  held  in  moderate  plantar  flexion. 

Lateral  luxations  are  best  reduced  by  traction  and  a  rocking  motion 


applied  to  the  foot,  aided  by  direct  pressure.     If  the  displacement  is 
inward,  we  may  wisely  rotate  as  well  as  rock. 


fibula;  luxation  of  the  i-owei 
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The  tendency  of  the  dislocations  to  recur  is  dependent  on  associated 
fracture.     If  there  is  no  such  fracture,  there  is  no  such  tendency,  so 
long  as  the  foot   is  kept  at  a  right  angle.     Pads 
beneath  the  leg  above  the  level  of  the  ankle  in  an-  \    j 

tenor  dislocations,  and  a  "doughnut"  pad  beneath  -»j    I 

the  heel   in   posterior   cases,  will  usually  suffice  to  L    l 

maintain  reduction.     Lateral  luxations  do  not  tend  /'w' 

to  recur  except  where  there  has  been  severe  fracture.  Q  ^•j*\~ 

Appropriate  points  for  pressure  from  the  inner  and  ^(^ — ; 

outer  side  to  be  applied  in  such  cases  are  shown  in  rig.  flsn,— i-oinn 

Fig.  959.  rn'IX?iTon°.jil.''™r3 

The  results  of  these  various  luxations,  properly  o"x'\'nciun.  "Etoi'Li 
reduced,  seem  to  be  excellent.  The  tendency  to  re-  p"a"Ij|i*i,''"*''"^ ''"" 
currence  in  case  of  complicating  fracture  must  be 
guarded  against,  of  course,  and  the  prognosis  in  these  cases  is  that  of 
the  fracture  itself — no  worse  than  in  uncomplicated  fracture,  provided 
the  tendency  to  recurrence  is  efficiently  dealt  with. 


FIBtnA;  LUXATION  OF  THE  LOWER  END 
This  is  a  very  rare  accident.     The  displacement  seems  to  I>e  usually 
of  the  fibula  backward  or  outward,  with  or  without  some  displacement  of 
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the  tarsus.     The  diagnosis  depends  od  inspection  and  on  mobility  of 
the  bone.     The  cause  may  be  either  direct  or  indirect  violence. 

The  reduction  is  by  direct  pressure;  if  there  is  tarsal  displacement 
also,  reduction  of  this  will  usually  take  care  of  the 
fibular  displacement  as  well. 

Upward  luxation  (with  luxation  of  the  upper  end 
also)  has  already  been  considered.  It  is  similarly 
reduced  by  reduction  of  the  displaced  foot.  (See 
Luxation  of  Upper  End  of  Fibula,  p.  533.) 


a 


Fig,  961.— Dial 


^lotlS'ui^rg  "nd'^p-  DIASTASIS  OF  TIBIA  AND  FIBULA 

practiciiiy_^^,w^ihoij^  Fibular  luxation  outward  is  described  as  diastasis 

so  extnntt  u  ">''«'■    of  tibia  and  fibula,  a  very  rare  accident,  character- 
Stragatu^rwwn  ii«     ized,  of  course,  by  great  broadening,  and  associated 
JkeiiSd?"™' "" "  '"    «'ith  dislocation  of  the  foot  (academically,  at  least) 
up  between  the  two  bones.     (See  Figs.  960.  961, 962.) 

Diastasis  of  the  tibia  and  fibula  may  be  a  complication  of  various 
fractures  in  this  region.  It  is  rare  at  best,  and  will  be  considered  as 
affecting  only  two  types  of  fracture,  both  to  be  classed  roughly  as  Pott's 
fracture.  There  may  be  a  total  separation  (diastasis) 
of  tibia  and  fibula,  with  a  separation  of  the  malleoH 
and  with  an  ascent  of  the  astragalus  between  the 
two  bones.  A  case  cited  by  Cooper  is  the  type, 
and  a  sketch  from  his  plate  is  given  in  Fig.  962. 
There  should  be  no  difficulty  in  recognizing  this  con- 
dition, and  reduction  of  the  deformity  by  traction, 
with  maintenance  of  position  by  the  usual  inver- 
sion, would  seem  to  promise  fair  results. 

The  other  type  of  case  is  that  in  which  a  tearing 
off  of  the  fibula  by  rupture  of  the  ligament,  or  by 
tearing  away  of  the  scale  of  the  tibia  to  which  the 
ligament  is  attached,  is  the  equivalent  of  the  fibula 
fracture,  and  when  accompanied  by  a  fracture  of 
the  internal  malleolus  or  a  tearing  of  the  internal 
ligament,  gives  a  clinical  picture  almost  exactly  like 
that  of  Pott's  fracture.  Its  recognition  must  lie 
based  on  the  excessive  broadening,  and  especially  bon™'and'dbi<Kation 
on  the  absence  of  signs  of  a  fractured  fibula.  Treat-  {we™*tbBm"("kBirt^i 
ment  and  prognosis  are  not  different  from  those  of  x\'iiir'"'*'^ "  '"'"' 
the  more  usual  fracture, 

Retluction  is  by  traction  downward,  reduction  of  the  astragalus, 
by  pressure,  into  its  proper  relation  with  the  tibia,  and  then  by  forcing 
the  two  leg  bones  together  by  lateral  pressure  and  holding  them  there. 


pott's  fractdre 


POTT'S  FRACTURE 

This  fracture,  first  described  by  Percival  Pott,  is  accepted  as  the  type 
of  ankle  fractures.  The  name  is  used  to  cover  many  lesions  which  have 
nothing  to  do  with  what  Pott  described,  and  in  the  large  hospitals  the 
house-surgeons  and  students  are  very  apt  to  "lump"  all  the  fractures  of 
the  ankle  together  as  "Pott's."  Pott's  fracture  is,  In  fact,  a  common 
lesion,  but  not  the  most  common  in  this  region.  Fractures  involving 
the  fibula  alone  are  certainly  much  more  frequently  met  with. 

What  Pott  described  {in  his  Chirurgical  Works,  vol.  i,  p.  436  of  the 
1779  edition)  is  the  form  consisting  of  a  fracture  of  the  fil>ula  a  short 
distance  al>ove  the  joint,  with  a  dislocation  oiitward  of  the  foot  and  a 
tearing  of  the  internal  lateral  liga- 
ment.    The  lesion  is  shown  in  an 
admirable  plate  in  his  Iniok.     By 
common  consent,  Jiowcvor,  the  tisrin 


Via.    no:i.-  -IViti;.    frwHin-.     .  ... 
Ealiui.'l>iir'Th(>"ii'ilrriinJ  iii'»l/<'-<lLii>i"i<  t.'>r 


byr. 

of  Pott's  fracture  is  held  today  to  cover  also  those  cases  in  which  a 
tearing  away  of  the  t\\^  (»f  tlie  internal  malleolus  takes  the  place  of  the 
ligamentous  rupture  he  described.  The  lesion  is  in  either  case  the 
same,  so  far  as  treatment  and  results  go.  In  either  case  tlie  astra- 
galus is  so  far  loosened  in  its  mortise  that  it  is  free  to  follow  the 
lower  fragment  of  the  fibula  in  its  displacement  outward. 

The  causation  of  this  fracture  seems  to  lie,  as  Stimson  lias  pointed 
out,  not  a  simple  external  rolling  of  the  foot,  as  used  to  l>e  taught,  but 
rather  a  sharp  abduction  of  the  foot  about  a  vertical  axis,  combined  with 
such  rotation.*    The  probable  mechanism  is  that  the  fibula  gives  way 

*  According  to  Stimson,  evcrsion  fractures  at  the  ankle  (rfvc  a  break  across  the 
liliula  low  down,  while  Pott's  fracture  from  twist  givea  a  liigher  fracture  of  the 
fibula,  with  a  spiral  line. 
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first,  and  that  the  continuation  of  the  force  tears  the  internal  support 
of  the  joint  throu)fh  the  ligament  or  through  the  bone  to  which  this  liga- 
ment is  attached.  The  astragalus  is  displaced  outward,  but  is  not 
rotated  outward  unless  weight  is  borne  on  the  foot.  There  may  fre- 
quently be  an  associated  backward  dislocation,  or  less  commonly   a 


forwanl  dislocation,  of  the  astragalus.     These  are  usually  only  partial 

dislocations. 

Lesions. — Thcfnicliircof  the  fibulaoccursabove  the  joint  and  alrave 
till'  lipanu'iits — iisiialiy  two  1o  three  indies  above  the  joint.  It  may  be 
nearly  transverse,  lint  more  cuininonlj'  is  oblique  upward  and  backward. 
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with  a  somewhat  spiral  fracture-line.  The  displacement  of  the  fibula 
is  a  shoving  of  the  upper  end  of  the  lower  fragment  toward  the  tibia, 
while  the  lower  end  of  the  fragment  tilts  outward.  Sometimes  the  upper 
end  of  the  lower  fibular  fragment  is  tilted 
sharply  forward,  the  external  malleolus 
displaced  backward. 

The  lesion  on  the  inner  side,  if  the 
tibia  is  involved,  is  merely  a  tearing  off 
of  the  malleolus  at,  or  just  below,  the 
level  of  the  top  of  the  joint.  This  frac- 
ture is  nearly  always  a  clean  transverse 


fracture,  unlike  that  found  in  the  "  inversion  Pott's."  If  the  malleolus 
is  intact,  the  internal  lateral  ligament  is  torn  away  close  to  the  tip  of 
the  malleolus. 

Something  more  than  a  simple  tearing  of  this  single  ligament  is 


probably  usual,  and  must  necessarily  be  present  if  there  is  any  con- 
siderable backwanl  dislocation  of  the  foot.  The  examination  of  certain 
specimens  shows  that  there  may  also  be  very  extensive  tearing  across 
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eof  the  joint   (Figs.   964 


either  the   anterior  or  the  posterior  caps 

and  965). 

Pott's  fracture  is  not  apt  to  be  accompanied  by  lesions  of  vessels 
or  nerves.  It  is  rarely  complicated 
by  any  injuries  to  the  bones  of  the 
foot.     Not   infrequently,   however, 


w 


Fi*.  S70.— Oiitwnrd  ili.ipli 


Fig.  S7l.— rotfafrat 


x.Rsy  oulLin<s  reinfurti 


Pott's  fractures  are  compound,  always  by  protrusion  through  the  skin 
of  the  internal  malleolus  or  the  sharp  edge  of  the  tibia,  from  which 
the  malleolus  has  l)een  torn  away. 

Diagnosis  of  Pott's  Fracture. — The  symptoms  of  Pott's  fracture  are 


Kid.  073.— PolCa  frarliire.  H-itii  uniiBii«llv 
1  .iise.  '"iLiriIlj''uTviiirul'l'oH'8  fr^rl'i?(.!'  ' 


thosn  of  iin  obviously  severe  lesion.     I  have  known  of  n 
the  patient  could  walk  after  rceeiving  this  injury. 
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The  occurrence  of  great  swelling  and  the  formation  of  blebs  are  by 
no  means  constant  however. 


Tlic  pain  is  not  especially  great,  though  the  initial  shock  is  apt  to  be 
pretty  severe  for  a  time. 

The  foot  is  held  in  a  position  of  partial  plantar  flexion,  and  in  some 
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cases  it  is  slightly  everted.  Often  enough,  however,  the  deformity  has 
been  reduced  by  bystanders  or  by  the  patient  before  the  surgeon  sees 
the  case,  and  the  deformity  often  shows  no  tendency  to  recur  after 
such  reduction.  Eversion  of  the  foot  is  not  a  necessary  symptom. 
There  is  tenderness  over  the  fibula  at  the  point  of  fracture,  and  there  is 
marked  tenderness  at  or  below  the  internal  malleolus,  and  at  this  point 
there  is  always  some  swelling,  even  within  a  few  minutes  after  the 
fracture.     (Where  only  the  fibula  is  broken,  we  do  not  get  this  swelling 

on  the  inner  side.) 

In  a  Pott*s  fracture  there  is 
no  tenderness  on  pressure  below 
the  external  malleolus  nor  on  the 
external  malleolus,  unless  pres- 
sure is  severe  enough  to  move 
the  fibula.  Pressure  on  the  fibula 
well  ahox^e  the  site  of  suspected 
fracture  gives  pain  at  the  level  of 
the  break  of  the  fibula,  distinct 
from  any  soreness  at  the  point 
pressed  on. 

For  accurate  diagnosis  it  is 
necessary  to  employ  the  follow- 
ing manceuver. 


ViK-  97H. — P«)tt's  fracture  with  considerable 
outwanl  and  apparently  some  posterior  ilisplace- 
ment. 


Fig.  1)79—  ( )ld  Pott's  fracture,  united, 
with  some  wiciening  of  the  joint  inoitiMe 
and  some  tendency  to  rotation  of  the 
astragalus  as  a  result. 


The  ankle  is  grasped  with  one  hand  just  above  the  joint,  while  the 
other  hand  is  placed  i)oneatli  the  solo,  with  the  thunil)  on  one  side  of 
the  foot,  the  finders  on  the*  other  below  the  malleoli  (Fig.  976).  If  the 
foot  is  grasped  firmly  and  pushed  inward  and  outward,  the  presence  of 
an  abnormal  lateral  fnobility  is  easily  recognized. 

Crepitus  is  also  usually  felt  in  the  fibula.  The  presence  of  a  fracture 
of  the  internal  malleolus  as  distinct  from  the  ligamentous  tear  may 
usually  be  dc^terinined  l)y  running  the  finger  down  the  inner  surface  of 
the  tibia,  while  the  foot  is  strongly  pushed  outward.     The  malleolar 
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fragment  may  not  always  be  felt,  but  the  sharp  edge  of  the  bone  from 
which  it  was  torn  away  is  always  palpable  (Fig.  975).  For  this  examina- 
tion etherization  is  advisable,  but  not  indispensable. 

The  test  for  lateral  mobility  is  the  best  single  proof  of  Pott's  fracture. 
It  occurs  in   no  other  fracture  except 
the  "inversion  Pott's,"  is  readily  per- 
ceived, and  may  be  3  or  J  inch  in  range. 

The  question  of  backward  or  for- 
ward dislocation  complicating  a  frac- 
ture may  be  tested  in  four  ways: 

First,  by  feeling  down  the  front  of 
the  ankle  for  the  projection  made  by 
the  tibia  in  backward  dislocation,  by 
the  top  of  the  astragalus  if  the  disloca- 
tion is  forward.  {See  Figs.  947,  952 
and  956.) 

Second,  by  noting  the  line  of  the 
front  of  the  tibia  looked  at  from  the 
side:  this  should,  under  normal  circum-  p.      bho -Frattu™   ot  internal 

stances,  just   about   hit    the  tubercle   of       malleolur.  ((r|«-ture  of  tibuln  nol  shown) 

the   scaphoid  if   prolonged   downward.      '"""" '  "^ ""      ""  '""  "'"  "" 
This  rule  is  not  mathematically  accurate,  but  sufficiently  so  to  detect 
actual   displacements  (Fig.  943).     The  tul;)ercle  of  the  scaphoid  may 
always  be  felt,  even  through  much  swelhng. 


Third,  by  measurement.     (See  Fig.  977.) 

Fourth,  by  grasping  the  ankle  as  before,  grasping  the  foot  as  shown  in 
Fig.  957,  and  then  alternately  lifting  and  depressing  the  foot,  we  shall 
reduce — and  thereby  recognize— any  such  dislocations  as  exist.     These 
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displacements  are  always  readily  reducible  in  this  way,  provided  care 
is  taken  not  to  put  the  tendo  Achillis  on  the  stretch  during  manipulations. 

Examination  with  the  a;-ray  is  of  service  in  "checking"  the  result 
of  a  correction  and  in  giving  information  as  to  unusual  details  of  frac- 
ture-lines. It  should  not  be  necessary,  however,  as  a  means  of  diagnosis 
in  these  cases. 

Treatment  of  Pott's  Fracture. — The  first  thing  is  to  reduce  any  dis- 
placement that  exists.  First  grasping  the  foot,  as  during  the  examina- 
tion (see  Fig.  976),  we  force  it  sharply  inward,  at  the  same  time  some- 
what inverting  the  foot  as  a  whole.  Then  any  possible  posterior  dis- 
placement is  guarded  against  by  pulling  the  heel  forward,  as  in  Fig.  958. 
The  foot  is  then  laid  in  a  pillow,  still  held  by  the  surgeon's  hand  in  the 
desired  position,  while  the  assistant  envelops  the  leg  and  foot  in  a  pillow 
and  applies  straps  on  the  back  and  side-splints, 
adding  pads  if  necessary  between  the  splint  and 
pillow,   above   the  ankle   on   the   inner   side,   and 


.u4f„.. 


iiiip  pillow.  I 


Fie,   P,S3.— The   [lillow 
inrlf  1c>  Ihl'lri.  and  i'mSoM 


Fia.  684.— The  ttltrn  of 
the  pillow  nre  Ihrn  pinnnl  in 
from,  ovcrtapiJBl  imd  pinnnl 


opposite  the  side  of  the  foot  on  the  outer  side  (Fig.  986).  As  a  rule, 
the  tendency  to  displacement  is  only  slight,  if  any,  and  the  position  is 
readily  held  in  this  way.  The  detailed  application  of  this  "pillow-and 
side-splints"  apparatus  is  shown  in  the  Figs.  982,  983,  984. 

Only  exceptionally  is  it  wise  to  put  on  a  pi aster-of -Paris  dressing 
immediately. 

This  fracture  is  a  serious  one.  There  may  be  a  gootl  deal  of  swelling, 
an<l  not  uncommonly  there  is  a  formation  of  blebs,  which  break,  and 
can  best  be  dealt  with  uvUiile  of  a  rigid  plaster-of-Paris  dressing. 

After  three  days  to  a  week  the  plaster-of-Paris  dressing  may  be 
applied.  Any  bleb.'*  that  may  still  he  present  may  be  broken  open  after 
alcohol  sterilis'.atiim  of  t!ie  skin,  and  then  dusted  over  with  compound 
alum  or  other  powtler,  and  a  small  sterile  gauze  dres-sing  placed  on  them. 
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The  limb  from  the  knee  to  the  toes  is  then  wrapped  in  sheet-wadding, 
about  two  thicknesses  being  used  everywhere  except  at  the  heel,  where 


it  may  be  well  to  make  it  a  little  thicker.     During  the  application  of 
this  and  of  the  placer  bandage  the  foot  is  held  by  an  assistant  in  such 


fashion  as  to  prevent  displacement.     If  there  is  no  anterior  dislocation, 
the  best  way  to  hold  it  is  by  the  toes,  as  shown  in  Fig.  987. 

The  plaster  is  laid  on  in  circular  turns  from  below  the  knee*  to  the 
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toea,  carefully  avoiciiTig  any  tension  during  the  application  of  tliese 
turns.  When  the  bandages  are  all  on,  the  surgeon  grasps  the  foot, 
with  one  hand  pulling  outward,  pressing  just  above  the  internal  malleo- 
lus: with  the  other  hand  the  heel  and  foot  are  so  grasped  that  the  fin- 
gers hold  the  heel,  while  the  base  of  the  thumb  exerts  a  pressure  inward 
on  the  outer  side  of  the  foot  (Fig.  988).  Care  must  be  taken  that  this 
pressure  is  exerted  evenly  over  a  considerable  surface.  With  the  hands 
in  this  position  the  foot  is  held  inverted  and  is  sharply  shoved  inward. 
A  moderate  inversion  is  enough.  Pressure  inward  is  limited  only  by 
what  we  think  the  outer  side  of  the  foot  will  stand  without  slough  and 
without  much  pain.  There  is  no  danger  of  shoving  the  foot  too  far. 
The  external  ligaments  permit  no  motion  beyond  the  normal  position 
of  the  astragalus.  The  pressure  of  the  surgeon's  hand  is  kept  up  until 
the  plaster  is  reasonably  firm, 

C'are  must  be  taken  to  se- 
cure, as  nearly  as  may  be,  a 
right  angle  between  the  leg  and 
foot.  Failure  to  do  this  means 
difficulty  in  walking  during  early 
convalescence  and  possible  im- 
pairment of  ankle  motion  per- 
manently. 

The  plaster  should  be  trim- 
med so  that  no  uncomfortable 
pressure  is  exerted  on  the  little 
toe  or  on  the  distal  end  of  the 
fifth  metatarsal,  and  should  be 
cut  behind  the  knee  to  such  an 
extent  that  moderate  flexion  of 
the  knee  will  not  cause  it  to  dig 
into  the  skin. 

The  foot  may  be  laid  in  any  position  that  is  comfortable.  Usually 
patients  prefer  to  have  the  toes  pointing  upward  or  to  have  the  foot 
somewhat  turned  on  its  outer  side,  with  the  knee  slightly  bent  and 
supported  liy  a  pillow  or  sand-bag. 

For  this  rtnluction  of  the  fracture,  which  is  meant  to  be  permanent, 
it  is  usually  well  to  give  ether  if  practical)le,  thougli  it  is  often  not  neces- 
sary. In  very  nervous  or  very  muscular  patients  it  is  hardly  possible 
to  do  good  work  without  ether,  and  in  most  an^a  it  is  of  advantage 
to  use  it  if  we  can. 

After-treatment  of  Pott's  Fracture. — \ot  infrequently  there  is  some 
pain  following  tlie  application  of  plaster,  pain  resulting  from  tension. 
This  lusts  liut  a  cimple  of  days  at  worst,  and  may  be  combated  with 
morphiii.  but  luusl  \iv  differentiated  sharply  from  pain  due  to  pressure, 
whif'h  moans  trouble  and  calls  for  cutting  of  the  plaster.     Pain  from 
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pressure  is  persistently  localized  at  the  point  of  pressure,  and  usually, 
unlike  tension-pain,  tends  to  increase  and  not  decrease  from  the  begin- 
ning. 

The  first  thing  to  be  done  in  the  way  of  treatment  after  the  plaster 
is  on  is  to  get  an  i-ray  if  possible.  Good  enough 
i-rays  can  be  obtained  through  a  plaster  dressing 
after  it  is  fully  dry — that  is,  after  two  days  at 
most — to  tell  us  all  we  need  to  know  about  reduc- 
tion in  these  cases.  At  any  time  within  two  weeks  we 
can  correct  misplacements  that  may  have  escapetl 
notice,  and  can  correct  them  usually  without  ether. 
After  this  date,  information  of  this  sort  is  apt  to  l)e 
useless. 

If  everything  is  going  well,  and  if  there  iras  no 
great  swelling  when  the  plaster  went  on,  there  is  no 
reason  for  cutting  down  a  good  plaster  earlier  than 
three  weeks  from  the  time  of  injury.  By  this  time 
union  is  beginning;  there  is  no  tendency  toward  displacement,  and  we 
may  wisely  begin  massage  and  guarded  motion.  Active  motion  is  less 
likely  to  do  harm  than  passive,  and  is  preferred.  The  plaster  may  be 
removed  once  or  twice  a  day  for  this  pur- 
pose, and  then  strapped  on  again. 

If  backward  or  for^vard  dislocation  is 
present  with  the  fracture,  as  shown  by  the 
i-ray,  it  is  obvious  that  attention  should 
be  paid  particularly  to  a  proper  support 
of  the  heel  until  union  is  firm,  and  that 
weight-bearing  should  be  begun  very  care- 
fully. 

By  the  end  of  the  second  week  the 
patient  should  already  be  on  crutches  in 
most  cases.  In  cases  without  great  ten- 
dency to  swelling  there  is  no  reason  why 
crutches  should  not  be  used  more  or  less 
cautiously  after  the  first  week. 

No  weight  is  to  be  borne  on  the  foot 
until  after  at  least  a  month,  and  no  con- 
ihl'5o™iim'"|Lei^mi.w'unKr"ihS  siderable  weight  for  about  six  weeks.  At 
mie  niid  up  iiic  outer  nMe  oithe     this  time  It  IS  wise,  especially  in  heavy 

■™    ruhbed    lonelh^r    ibere    (hey        patioutS,    tO    fit    a    metal    foot-platC   BS    foT 

m.,  nn.    an.  nc»  in  p  a«.  flat-foot.    The  tendency   to   a  weakened 

arch  is  almost  universal  after  this  form  of  fracture;  with  due  care 
during  convalescence  the  necessity  for  a  plate  is  only  temporary. 
Sometimes  it  may  l>e  well  to  use  strapping  (see  Fig.  ^1),  as  well 
as  a  plate.     Strapping  is  often  useful  before  the  plate  can  be  fitted. 


-SlinLwri-a  dnwini 
init  atrip*  01  planter 
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The  only  alternative  to  the  plaster  dressing  of  the  ordinary  type  is 
the  ingenious  modified  plaster  introduced  by  Dr.  Stimson*  (Fig.  990). 
This  I  have  repeatedly  used,  and  found  it  very  satisfactory,  although  it  is 
not  quite  so  rigid  as  the  ordinary  form,  and  is  better  suited  for  the  more 
careful  class  of  patients.     It  is  made  of  the  ordinary  plaster  bandage, 
wet,  laid  over  and  over  on  a  board  in  such 
fashion  as  to  make  a  bandage  of  10  to  15  thick- 
nesses, and  about  6  inches  wide,  long  enough  to 
reach  from  the  knee  around  the  heei  up  the  sole 
of  the  foot  to  the  tip   of  the  toes,     A  second 
similar  strip  is  prepared  of  the  same  thickness 
and  a  little  loiter.   The  foot  and  leg  are  wrapped 
in  sheet-wadding  in  the  usual  way.    These  plas- 
ter strips,  still  soft,  are   laid   on  as  shown   in 
Fig.  990,  the  edges  of  the  two  being  rubbed 
together  where  they  overlap,  and  the  whole  is 
held  in  place   by  a  gauze    bandage   wrapped 
around  outside.     The  correction  of  the  fracture 
and  the  securing  of  inversion  are  then  carried 
out  with  the  hands  as  described  above;  after  the 
\  plaster  has  set  the  gauze  bandage  is  removed, 
,  the  comers  of  the  plaster  are  trimmed  to  suit, 
the  sheet-wadding  is  split  and  trimmed  away 
over  the  front  of  the  leg,  and  the  dressing  is 
finished  by  a   few  turns  of  ordinary  handle 
carried  around  the  upper  end  about  the  leg. 
It  is  distinctly  more  comfortable  than  the 
ordinary  plaster,  and  better  permits  the  inspection  of  the  leg  and  ankle. 
End-results. — A  consideration  of  the  end-results  of  this  fracture 
will  be  postponed  to  the  end  of  this  chapter,  when  end-results  of  this 
and  of  other  ankle  fractures  will  be  considered. 


This  is  a  not  very  uncommon  lesion,  anti  a  very  serious  one,  meaning, 
as  it  does,  not  only  a  dislocation  backward,  but  a  dislocation  with  a 
great  tendency  to  recur. 

The  lesion  is  a  splitting-off  of  the  posterior  internal  edge  of  the 
tibia,  including  usually  a  third  to  a  half  of  its  depth.  This  fragment 
may  be  in  one  piece  with  the  portion  of  the  malleolus  that  is  knocked 
off. 

The  lesion  is  here  classified  as  a  variant  of  Pott's  fracture,  although 
it  shoultl  probably  be  made  a  separate  type.  There  are  no  anatomic 
•  The  olii-fnKliioncii  carved  side-splinta  arc  not  an  efficient  dreesing. 
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Specimens  of  the  fracture  that  I  know  of,  but,  judging  from  x-rays 
and  cases  operated,  I  should  describe  it  as  a  lesion  consisting  of  a  tibial 
fracture,  in  which  the  fracture-line  separates  the  internal  malleolus  and 


runs  backward  (prol)ably  in  a  curved  plane)  in  such  a  way  as  to  split 
off  the  whole  hack  e<lge  of  the  tibial  articulating  surface,  and  of  a 

fibular  fracture   a  little  abore  the 

ankle-joint. 

The  attachments  of  the  pos- 


terior capsule  are  not  torn,  and  the  astragalus  drops  back,  accom- 
panied by  the  internal  malleolus  with  the  posterior  fragment  to  which 
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the  capsule  is  attached,  and  is  drawn  up  behind  the  tibia.  With  this 
displacement  we  often  have  the  familiar  deformity  of  Pott's  fracture- 
displacement  outward. 

Diagnosis. — Diagnosis  depends,  first,  on  recognition  of  the  backward 
dislocation,  and  on  observation  of  the  tendency  to  recurrence. 


s.  and  Ihe  Iwion  is  in;)re  rradily  ovprloukeil. 

The  trouble  is  that  it  is  difficult  to  say  whether  or  not  a  posterior 

dislocation  is  or  is  not  accompanied  by  such  a  fracture,  for  dislocation 

may,  perhaps,  recur.     Crepitus  does  not  help  us;  it  is  present  anyhow. 

The  one  point  that  can  help  is  that  the  prominence  of  tlie  front  edge  of 

the  tibia  is  less  than  would  be  the  case 

^^^^B      in  dislocation  (Fig.  996). 

4 

or  tiliin,  Willi  ILLiila   fra.'t.irc  willi  Imrkn-.ir,! 
luxulioii.     OM   rn-^.  r'lnwU.lalnl  witli  wni[y 


recognizod  mid  succcjiMfuIly  reduced  this  fracture  in  three 
'  tlie  skiaKraph  was  taken;  ordinariiy.  cdnfirmation  by  the 
e  sought  rather  before  than  after,  if  this  lesion  is  suspected. 
reason  for  thinking  such  fracture  very  common  in  proportion 
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to  the  number  of  backward  diKlociitiorm  witli  fraclun-,  and  jinibably  it 
may  be  well,  in  casi!  of  backward  (liNJocation-fracliirc,  Ut  iimiinm  tliitt 
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As  to  frequency,  I  can  only  say  that  I  have  treated  4  fresh  cases  of 
this  injury,  have  seen  i-rays  of  5  more,  and  have  operated  on  3  old 
cases  in  which  this  was  the  obvious  original  lesion,  within  about  four 
years. 

If  this  lesion  is  promptly  recognized,  there  is  no  difficulty  in  reducing 
the  fragment  and  no  great  difficulty  in  holding  it.  I  have  found  it 
necessary  to  use  plaster-of -Paris  from  the  first,  and  have  employed  a 
position  of  maximum  dorsal  flexion  to  prevent  redisplacement. 

After-treatment. — After-treatment  is  that  of  Pott's  fracture,  with 
the  difference  tliat  the  absence  of  a  firm  tibial  surface  to  bear  weight 
will  incline  us  not  to  allow  weight-bearing,  in  most  cases,  under  eight 
weeks. 

Results. — The  results  in  properly  reduced  cases  have  been  perfect. 

Where  the  deformity  has  been  allowed  to  persist,  there  has  been  grave 
disability,  due  to  the  imperfect  mechanism  of  the  altered  joint,  resulting 
in  loss  of  motion  and  lameness.  These  cases  have  been  greatly  benefited 
by  operation,  l)ut  not  restored  to  normal. 


INVERTED  POTT'S  FRACTURE 
This  lesion,  somewhat  similar  to  Pott's  fracture,  is  produced  by  a 
simple  inversion  of  the  foot.     Both  fibula  and  internal  malleolus  are 


broken,  but  in  a  diiTcrcnt  line  from  that  fimnd  in  the  ordinary  form. 
Of  the  exact  mechaiiisni  of  the  fracture  nothing  is  known  except  that 
forced  iiiversiiiri  cinises  it:  probably  inward  rotation  plays  a  part. 
It  seems  pn)l>al)]c  lliat  llic-  til)i:i  kivcs  way  first. 

Till'  lesion  is  often  I'onfuscd  with  Polt's  fracture,  sometimes  with 
dei)k>ral)ii>  ri'siilts,  for  tiic  trcatiufiit  is  very  different. 
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—The  fracture  of  the  fibula  in  these  cases  occurs  at  about 
the  level  of  the  joint,  or  a  little  above  it;  invariably  lower  than  the 
height  usual  in  Pott's  fracture.  The  fracture  of  the  internal  malleolus 
is  not  a  breaking  off  of  the  tip,  but  a 
breaking  away  of  the  whole  malleolus, 
usually  in  a  line  somewhat  oblique, 
upward  and  inward.  This  line  starts 
not  lower  than  the  angle  in  the  articu- 
lar cartilage  between  the  internal 
malleolus  and  the  bearing  surface  of 


FiK.  low,— Inv 


Fig.  1007.— In  ve™  or 


the  tibia,  and  may  encroach  considerably  on  this  bearing  surface.     The 
lialMlity  to  tearing  of  ligaments  and  to  backward  and  forward  disloca- 
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tion  seems  less  in  these  cases  than  in  Pott's  fracture,  and  they  are  less 
apt  to  be  coihpound. 

Diagnosis. — Here,  as  in  Pott's  fractures,  there  may  be  no  deformity 
at  all  at  the  time  the  case  is  seen.     There  may  be,  however,  especially 


in  the  ca^es  that  run  well  into  the  tibial  articular  surface,  a  marked 
inversion  and  inward  displacement  of  the  foot,  hard  to  correct,  and  recur- 
ring very  easily. 


Lateral  mobility  is  olitainable  by  the  same  test  as  with  Pott's 
fracture,  but  tho  free  mobility  is  inward,  not  outward. 

Teiidernr.s.-i  on  tiip  inntT  side  is  found  higher  up  in  this  form,  and  tliere 
is  usually  no  difficulty  in  palpating  the  fragment  of  the  tibia  or  in  obtain- 
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ing  crepitus.     On  the  outer  side  tenderness  is  not  above,  but  just  about 
aty  the  joint,  and  the  swelling  involves  the  outer  side  of  the  foot. 

Treatment. — If  there  is  no  great  tendency  to  displacement,  the  foot 
is  to  be  put  up  at  first  in  pillow  and  side-splints.  In  cases  in  which  there 
is  inversion  it  may  often  be  necessary  to  put  on  a  plaster  immediately 
because  the  deformity  cannot  be  prevented  from  recurring  in  any  other 
way.  In  this  case  the  plaster  must  be  padded 
with  unusual  care,  and  will  have  to  be  changed 
as  soon  as  the  swelling  goes  down. 

The  position  to  be  aimed  at  is  in  this  case 
not  an  overcorrection,  but  a  correction  to  nor- 
mal.   Overcorrection,  even  if  attainable,  would 
carry  too  much  chance  of 
a  later  flat-foot.  jJJ      |  ^^'' 

After-treatment. — This 
is  carried  out  on  the  same 
lines  as  with  the  ordinary 

Pott's  fracture,    excepting  Fig.       1013.-1,,-  Fig  101 4. -inversion     Pott's 

that  in  cases  where  there  K^r  ^?ii;\:.r  ^     \'^l'm  (si^^tcTf^^'xXr^^ 
has  been  much  tendency  usually  high. 

to  inversion  (meaning  usu- 
ally a  splitting  of  the  fragment  well  into  the  joint  on  the  inner  side), 
weight-bearing  may  well  be  postponed  a  little  longer  in  this  form. 

Long-delayed  union  or  even  non-union  sometimes  occurs  in  this  form, 
as  it  apparently  does  not  in  true  PotVs  fracture* 

FRACTURE  INVOLVING  BOTH  BONES  JUST  ABOVE  THE  JOINT 

Fractures  just  above  the  ankle  are  not  to  be  distinguished,  so  far  as 
the  cause  is  concerned,  from  those  through  the  joint  level,  save  for  the 
few  that  result  from  direct  violence.  As  might  be  expected,  they  show  no 
constancy  in  the  obliquity  of  the  line.  In  a  general  way  the  same  line 
is  continued  through  both  bones.  Inasmuch  as  there  is  no  long  bone 
left  to  maintain  the  length  of  the  leg,  the  displacement  in  fractures  of 
this  type  may  be  extreme,  and  it  is  very  common,  relatively  speaking, 
to  have  projection  of  one  fragment  of  the  tibia  through  the  skin.  There 
is  no  difficulty  about  the  diagnosis  of  this  type  of  fracture,  unless  in 
regard  to  the  exact  line  followed.  Like  fractures  higher  up  in  the  leg, 
these  may  not  uncommonly  be  spiral  rather  than  directly  oblique, 
and,  like  other  spiral  fractures,  may  show  a  chipping  off  of  one 
or  the  other  tip  of  bone  fragment.  There  may  be  much  comminu- 
tion of  bone.     Inasmuch  as  the  strong  muscles   of  the  leg  have  free 

*  Within  three  or  four  years  the  writer  has  met  with  two  cases  of  non-union — one 
united  after  operation  (V'xfs,.  1008);  in  the  other  (Fig.  1004)  union  was  never  better 
than  fibrous.     Stimson  and  others  have  recognized  the  same  tendency. 


THE   ANKLE 


<ia    Jow  FIe.    101R,— Fruhire   of    Ihe   tibis,   low, 

uiiiun.    (War-        oblique:  consiilerBblc  cliHplni'Fment.    High  frw> 

lure  ot  libuls    (dninn    from  Warren   Museum 


Fw.    101-— lrarturei.(  Ixilh  1«nw  low.  Fit  1018,— Siilr  vipw  ot  aanir  can  u  n«. 

BliRht  .lisplacfn^iil  (miir1.-yof  Dr.MrKwhnia,        lOIT.   ^1  i>  inlcruliiiE  1o  notr  Ihnt  lb*  *|i- 
nf  Cambri.lEr).     'J'hv  i>i.iii'iit  »i>lk<-<l  oiirhis  leg        [mreni  m-jwroiion  of  ihe  inienml  Rialbwlin  al 
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action  in  these  cases  there  may  be  extreme  deformity  in  any  direction, 
according  to  the  muscle  pull,  as  well  as  gravity.  As  these  fractures 
most  commonly  come  from  an  outward 
twist  of  the  foot,  the  deformity  to  be 
combated  is  apt  to  be  in  this  direction. 
Backward  or  forward  bowing  is  not 
unusual.  In  children  these  fractures 
maybe  of  "greenstick"  type. 


Diagnosis.^Mobility  of  both  malleoli  {with  the  foot)  on  the  leg 
settles  the  diagnosis.  Only  in  case  of  great  swelling  should  there  be 
any  trouble  in  diagnosis. 
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Treatment. — If  such  fractures  are  compound,  they  will  often  need 
ime  artificial  filiation  applied  through  the  open  wound.     By  choice 


this  will  lie  a  suture  <if  kanEnnio  tendon  through  tlir  lionc  rdgrs,  or  a 
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steel  staple.*  At  times  it  is  possible  with  the  compound  spiral  frac- 
tures, to  obtain  exact  reposition,  in  which  case  the  tendency  to  dis- 
placement practically  disappears.     This  means  exact  reposition  of  the 


Fig.  1028.— Fraclure  of 


tibia:  exact  reposition  of  the  fibula  is  hardly  possible,  and  is  of  no 
importance. 

If  the  fracture  is  simple,  there  is  usually  a  good  deal  of  swelling,  and 


pillow  and  side-splints  for  a  few  days  may  be  sufHcient,  as  they  are 
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FiK.  10;n  —Comminuted  fracti 
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certainly  desirable.  As  a  rule,  however,  the  tendency  to  displacement 
is  so  great  that  an  immediate  plaster-of-Paris  dressing  is  necessary  to 
secure  decent  position. 

In  these  fractures  above,  but  close  to,  the  joint,  it  is  often  justifiable. 


Fig.   1034, — Leather   or  cloth    anklet  for 
getting  traction  on  the  ankle. 


Fig.  103.5. —  Adhesive-plaster  strapping  to  the 
foot  antl  lower  leg;  may  be  u.se<i  with  weight  trac- 
tion to  get  a  pull  on  fracture.^  even  close  to  the  ankle. 


in  the  interest  of  accurate  replacement,  to  allow  some  plantar  flexion  of 
the  foot.  To  insist  upon  the  right  angle  is  often  to  insure  backward 
bowing  at  the  point  of  fracture. 


Fig.  1036. — Methoils  of  supporting  the  foot  when  Ufling  a  posterior  splint,     a,  Padding  beneath 

temlo  AchiUis;  b,  ring  under  heel;  r,  sling  of  adhesive  plaster. 


Plaster  is  usually  sufficient  to  maintain  tolerable  position.  Now  and 
then  active  traction  is  necessary.  This  may  be  obtained  most  readily 
with  an  anklet  or  by  applying  adhesive  plaster  to  the  foot  and  heel,  and 
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exerting  pulley  traction  on  this,  while  the  leg  is  properly  supported  and 
steadied  in  plaster  with  proper  pads.  A  weight  of  five  to  twelve 
pounds  will  usually  suffice.  Such  traction  may  be  removed  at  ten 
days  to  three  weeks  without  recurrence  of  the  shortening,  and  an 
ordinary  plaster  bandage  may  then  be  applied.* 

A  "posterior  wire"  splint  with  fiat  side  splints  may  be  made  to  do 
excellent  service  in  this  class  of  cases,  but  a  certain  famiharity  with  its 
use  is  essential  to  the  best  results.  It  is  not  to  be  recommended  for 
general  use.     (See  Figs.  916,  1036.) 

Whatever  the  line  of  fracture  in  these  cases,  it  must  be  remembered 
that  an  inward  deviation  of  the  foot  is  of  far  less  importance  than  an 
outward  displacement,  and  that  a  backward  bowing  usually  means 
definite  disability.  In  the  severer  fractures  at  this  point  some  deformity 
is  inevitable,  and  it  is  within  our  power  to  choose  in  which  direction  this 
slight  deviation  shall  be. 

SEPARAnON  OF  THE  LOWER  EPIPHYSIS  OF  TIBIA  AND  FIBULA 
Epiphyseal  lesions  at  the  ankle  are  rather  uncommon. t     At  times 
some  peculiar  cross-strain  in  a  child  gives  rise  to  separation  of  epiphyses 


of  both  tibia  and  fibula.  Such  .separations  may  occur  up  to  sixteen  or 
seventeen  years  of  age.  Save  for  the  soft  crepitus,  they  are  hardly  to 
be  recognized  from  transverse  fractures.  The  nearness  of  the  lesion  to 
the  joint  and  the  ilirectly  transverse  direction  of  the  displacement  are, 
of  course,  suggestive.  The  displacement  in  these  cases  seems  apt  not 
to  be  very  great.  Not  rarely  the  fibula  is  broken  just  alx)ve  the  epiphy- 
sis, with  the  tibia  gone  at  the  epiphyseal  line. 

•  I'p  to  rcc'cnt  yi'ars  tiii'  ''slicirl  Diipiiytron  .-iplirii"  wiLs  mut-li  tiso<l  for  traction, 
but  is  iHiw  prarliKilh'  alian'loiK'rl.     It  is  cfficicnl,  hut  not  poinfortublf  or  hiinily. 

t.\  K<""i  m:inv  ■•:is«'s  arc  nri  m^onl.  Momxl  iHi-vijc (fOrtbopeiiie,  lt)Ol,  No.  2) 
reiinrts  ;i  rccciit  ciwc  l)mt  is  typical.     -Mwt  of  us  Knvi'  sitd  one  or  two. 
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As  with  most  other  epiphyseal  separations,  replacement  is  not  diffi- 
cult. In  this  case  the  separation  follows  the  epiphyseal  line  closely, 
as  a  rule. 

The  tibial  epiphysis  is  cap-shaped,  and  does  not  tend  to  become  dis- 
placed when  once  exactly  reduced. 

Separation  of  the  epiphysis  of  the  fibula  alone 
is  rare.*  It  is  mechanically  the  equivalent  of 
fibula  fracture.  The  diagnosis  rests  on  the 
patient's  age,  the  location  of  the  lesion,  and  the 
presence  of  cartilaginous  crepitus,  if  any.  I  have 
read  of  no  case  in  which  there  was  any  considerable 
displacement  or  any  difficulty  in  reduction  or  re- 
tention. 

FRACTURE    OF    THE    FIBULA    ALONE.    AT    OR 
ABOVE  THE  JOINT 

Fracture  of  the  fibula  alone  may  result  from 
a  force  which,  if  sufficient,  would  have  produced 
a  Pott's  fracture,  or  more  often  from  a  simple  in- 
version of  the  foot,  such  as  more  usually  causes  a 
simple  sprain. 

It  is  the  commonest  type  of  ankle  fracture.  r^.    lose.— Normal 

Lesions. — The  fibula  may  be  broken  across  at     (I^^JStcw.  ""  '"'^' 
any  level,  more  usually  within  a  few  inches  of  the 
joint.     If  the  fracture  is  well  above  the  joint,  it  is  very  apt,  unless  the 


result  of  a  direct  blow,  to  partake  more  or  less  of  the  spiral  type. 

*  Even  Polamra  great  work  records  but  four  iostances  of  this  lesion. 
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Fractures  may  occur  within  the  area  of  insertion  of  the  tibiofibular 
ligament.  Such  fractures  show  slight  displacement,  and  are  apparently 
usually  the  result  of  inversion,  while  the  fractures  higher  up  may 
occur  from  any  form  of  twist  or  from  a  blow.  The  fractures  very  close 
to  the  joint  level  may  show  any  line  of  break,  but  are  more  apt  to  be 
transverse,  or  nearly  so,  than  in  the  case  of  fractures  higher  up. 

Diagnosis. — Fracture  of  the  fibula  does  not  destroy  the  mechanical 

strength  of  the  ankle-joint  to  any  great  extent.     Commonly  enough, 

such  a  fracture  is  not  more  painful  than  the  average  sprain.    Patients 

can  perfectly  well  walk  after  this  injury,  though  not  without  pain.    The 

classic   instance   is   that   of  John  Wilkes 

Booth,   who,   after   the    assassination    of 

Lincoln,    escaped,   despite    the  fact  that 

his  fibula  had  been  fractured  in  the  leap 

from  the  stage.     Similar  instances  are  by 

no  means  uncommon. 


If  the  fibula  has  been  broken,  there  will  bo  local  tenderness  at  the 
point  of  the  break.  This  tenilerness  will,  of  course,  extend  all  about  the 
circumference  of  the  bone.  If  the  break  is  above  the  ligaments,  pres- 
sure on  the  fibula  above  the  break  will  give  pain  at  the  site  of  injury. 
If  the  break  is  through  the  ligamentous  attachment,  this  sign  is  not 
trustworthy.  With  fracture  by  eversion  there  may  be  slight  tenderness 
on  the  inner  .side  of  the  ankle;  there  is  no  tcndernoss  on  the  outer  side, 
except  directly  about  the  fracture.     Inversion  .-strain  gives  tenderness 
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below  the  external  malleolus,  and  up  along   the   peroneal    tendons, 
irrespective  of  the  condition  of  the  fibula. 

If  the  fibula  has  been  fractured  well  above  the  joint,  referred  pain 
on  pressure  above  the  fracture  and  tenderness  of  the  fibula  itself  will 
give  the  diagnosis.  If  the  fracture  is  lower,  there  will  be  local  tenderness 
at  some  portion  of  the  subcutaneous  area  of  the  fibula.  (See  Fig.  1046.) 
This  subcutaneous  area  cannot  be  involved  and  is  never  tender  in  cases 
of  simple  sprain,  therefore  tenderness  here  is  apt  to  be  significant. 

Ecchymosis  and  swelling  may  be  very  slight  or  absent,  and  pain 
(distinguished  from  tenderness)  may  be  trifling. 

Laxity  of  the  mortise  with  abnormal  lateral  mobility  is  the  exception 
in  fractures  of  the  fibula  alone. 

Tenderness  about  the  ligaments  be- 
tween tibia  and  fibula,  well  localized  at 
the  front,  is  common  to  most  sprains, 
as  well  as  breaks,  and  is  practically 
without  value  in  distinguishing  between 
the  two.  It  may  mean  tear — it  cer- 
tainly does  not  mean  fracture.* 

Treatment. — These  cases  require 
simply  rest  until  such  time  as  the 
fibula  has  begun  to  be  firmly  held  by 
callus.  Malposition  is  apparently  of 
no  conseciu(»nce  whatever,  and  trifling 
malposition  certainly  calls  for  no  pains- 
taking n^duction.  Such  reduction  is, 
moreover,  impossible  to  secure  with 
any  accuracy  because*  of  the  intact 
tibia.  \V(^  have  no  leverage  that  can 
be  used. 

If  such  cases  are  allow(»(l  to'  walk 
early,  they  become  disabled  presently  on 
account  of  th(»  development  of  tender- 
ness about  the  site  of  fracture,  and  callus- 
formation  may  then  become  excessive. 

If  they  are  allowed  to  remain  in  plaster  for  two  or  three  weeks, 
there  is  no  objection  to  allowing  moderate  weight-bearing  after  this 
date,  with  progressively  increasing  use  of  the  foot.  After  removal  of 
the  plaster-of-Paris  adhesive-plaster  strapping  of  the  Cottrell-Gibney 
type  is  often  of  service.  (See  Fig.  1047.)  If  there  is  any  tendency  to 
flat-foot,  temporary  padding  (of  saddler's  felt  sewed  in  a  leather  insole) 
may  be  of  service,  and  is  often  advisable,  or  a  metal  plate  may  be 
needed.     (See  Fig.  1048.) 

*  In  one  case  obscrvod  tenflorness  at  this  point  in  a  sprain  was  followed  by 
periosteal  thickening — evidently  the  ligament  insertion  had  been  lifted  from  the  bone. 


1045.— FilMila 

(•sketch  from  r-ray) 


fracture      alone 
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Massage  and  passive  motion  are  usually  superfluous  in  this  lesion, 
except  for  comfort. 


Fin.  IMS— Padding  of 
Celt  Kwed  to  leather  insole. 
The  area  of  the  pad  (alonvj 


FRACTURE  OF  THE  EXTERNAL  MALLEOLUS 
Fractures  of  the  external  malleolus  arp  not  uncommon,  occurring 
usually  a  little  below  the  level  of  the  ankle-joint  proper.     They  are  apt 
to  he  nearly  transverse.     As  a  rule,  they  seem  to  result,  from  inversion 
of  the  foot. 

Diagnosis.— The  disability  is  about  the  same  as  in  the  low  fractures 
of  the  fibular  .ihaft.  Pre.ssure  on  the  fibula  higher  up  i.s  not  painful. 
SwelliuK  U  about  the  same  as  in  an  ordinary  sprain.  The  diagnostic 
featuri-  is  that  the  pressure  upon  the  external  malleolus  (at  a  point  where 
it  is  subeutiineous)  is  painful.  Pressure  at  this  point  in  a  sprained 
ankle  is  not  painful.  Crepitus  may  oeeasionally  be  made  out,  and  if 
swellinji  has  not  yet  become  eonsidprable,  it  may  be  possible  to  make  out 
mobility  of  the  lower  fragment  by  gra.'iping  it  in  the  fingers.     Mobility 
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of  the  ankle,  due  to  loosening  of  the  mortise,  is  so  slight  as  not  to  be  a 
serviceable  point  in  diagnosis. 

Treatment. — As  with  most  other  fibula  fractures,  no  reduction  is 
necessary;  simply  rest  and  fixation  in  a  natural  poiiition  are  called  for, 
with  the  foot  at  or  near  the  right  angle. 

This  fracture  should  fall  within  the  rule 
of  fractures  largely  included  within  the  joint 
cavity,  but  does  not,  in  fact,  show  any 
tendency  to  non-union,  so  far  as  I  know. 

A  fixation  of  three  weeks,  with  gradual 
resumption  of  function,  is  sufficient  for 
excellent  results. 


These  are  uncommon.  Least  unusual  is 
the  type  in  which  the  sharp  edge  left  at  the 
end  of  the  tibia,  by  separation  of  the  inter- 
nal malleolus  in  Pott's  fracture,  is  driven 
through  the  skin  as  the  foot  is  carried  out- 
ward. 

Nothing   need  be  said  save  as  to  the 
gravity   of  compound   fractures  here  as  a     ^^^^  ^'^  ^^^M^^^^^^^^ibL 
class,  a  gravity  due  to  the  fact  that  the  joint     'ooj  in  [rKiurwi  of  ihs  eiumai 
is  opened  and  is  in  communication  with  the 
outside  wound,  and  that  the  foot  is  not  a  very  clean  region. 

Aseptically  handled,  these  cases  give  results  about  as  good  as  in  the 
simple  cases,  though  results  arc  obtained,  as  a  rule,  somewhat  more 
slowly. 

!f  sepsis  occurs,  the  results  must  be  poor.  Often 
they  are  very  bad  indeed,  for  the  difficulty  in  hold- 
ing the  fragments  is  great,  and  when  union  at 
length  occiu^,  the  position  is  usually  bad,  to  say 
nothing  of  the  stiffness. 

COHPLICAnONS  OF  ANKLE  FRACTURES 
The  complications  on  the  part  of  nerves  and 
"ray"  fls^f *""  '"""  vessels  in  these  cases  of  ankle  fracture  are  surpris- 
ingly few;  they  seem  limited  almost  entirely  to 
such  nerve  injuries  as  cause  occasional  paresthesia  in  the  fore  part 
of  the  foot,  and  such  injuries  of  the  veins  as  apparently  give  somewhat 
more  swelling  than  would  be  looked  for  beUrw  the  point  of  hurt.  It  Is 
somewhat  surprising  that  the  injury  of  the  fibula  at  the  lower  end  may 


576  THE   ANKLE 

not  only  show  marked  displacement,  but  even  a  marked  displacement 
backward  into  the  region  of  the  nerve,  apparently  without  impinging 
on  the  nerve  at  all. 


As  a  matter  of  fact,  forward  or  backward  displacement  of  fragments 
of  the  fibula  seems  to  be  of  little  or  no  importance  at  any  point  below 
the  middle  of  tho  hone. 

SPRAINS  OF  THE  ANKLE 
These  injuries  are  very  common  indeed.  They 
nwult,  as  a  rule,  from  "turning  the  ankle" — i.  e., 
from  a  misstep  in  which  the  foot  is  twisted  inward. 
There  is  a  sharp,  .sipkcnlng  pain  and  some  immediate 
loss  of  use.  In  the  common  inversion  sprains  the 
damage,  as  shown  by  early  subjective  as  well  as 
objective  signs,  is  entirely  on  the  outer  side  of  the 
ankle. 

There  is  enough  strain  or  tear  of  tibio-  orfibulo- 
•in'\'^\<<'*f':r^!>m-  astragaloid  ligaments  to  determine,  as  a  rule,  some 
ririiniiM"' 'ill'* Bi'ikl"  synovitis  of  the  ankle,  with  soreness  and  later 
i')^''nnterkir  tli.Tit-  i'ffn**'""  (^'E-  H)54).  There  in  ten<lemess  Iwtween 
iw'»  "iI(-f(n"'h'iiVr"B  the  fibula  and  the  tibia  in  front,  localized,  depen- 
lirkBiiinK  m  ihia  dent  on  some  tearing  of  ligaments  (Fig.  1055). 
n™'  liKiinu-iii  libi-n  The  bulk  of  the  swelling  ami  soreness  is  on  the 

jm  liii^'ij.m'.- "    '""""'     outer  side,  over  the  joint..     Swelling  may  Iw  great, 
and  may  be  accompanied  by  mu<'h  ecchymosis  and 
y  a  goixl  deal  of  tendi'rness  localized  Ik'Iow  and  in  front  of  the  external 
lalleolus. 

Diagnosis.—  Diagmisis  deix-nds  on  the  lack  of  deformity,  of  crepitus 
•  abnormal  mobility,  in  .iprain,  and  on  the  presence,  in  the  fibular 
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fracture,  of  tenderness  localized  somewhere  on  the  subcutaneous  sur- 
face of  the  bone,  or  pain  on  pressure  on  the  malleolar  tip. 

In  "sprains"  the  subcutaneous  surface  of  the  fibula  is  not  tender, 
except  at  the  point  marked  x  in  Fig.  1055. 

The  swelling  of  a  sprain  varies  in  exact  location,  not  following  the 
outline  of  any  anatomic  structures;  in  general,  it  lies  about  as  sketched 
in  Fig.  1053. 

Sprains  by  other  trauma  than  inversion  show  swelling  elsewhere, 
of  course,  and  <lo  not  show  any  characteristic  types  of  swelling  or  of 
localized  tenderness. 

RESULTS  OF  FRACTURES  THROUGH  AND  NEAR  THE  ANKLE-JOINT' 
Apart  from  the  stiffening  effects  of  overlong  fixation,  the  results 

are  dependent  on  mechanical  conditions. 

In  fractures  involving  the  ankle-joint  itself  we  have  certain  special 

Fif.  1056. — Old  backward  tuxBtioa,  with  Tractun  of  pcwtcriar  edge  of  libia. 

factors  bearing  on  the  disability,  viz.:  Displacement  of  joint  surfaces, 
including  backward,  forward,  inward  or  outward  dislocation;  weak- 
ening or  stretching  of  the  ligaments;  destruction,  partial  or  complete, 
of  the  ankle-joint  considered  as  a  mortise,  permitting  abnormal  lateral 
motion;    irregularity  of  joint  surfaces. 

Displacement  of  Joint  Surfaces. — Backward  dislocation  gives  abso- 
lute lo.ss  of  dorsal  flexion  and  gives  a  weakened  bearing  surface  to  receive 
the  astragalus  and  carry  the  body-weight.  This  is  true  whether  the 
dislocation  be  a  pure  dislocation  or  whether  a  bit  of  bone  be  carried  up 
and  backward  with  the  astragalus. 

As  the  result  of  forward  dislocation  with  fracture  unreduced  there  is 
loss  of  most  of  the  motion  of  the  foot,  a  loss  of  power  in  the  ankle  due 
to  a  short  leverage  of  the  calf  muscles,  and  a  bearing  surface  at  best 

•For  a  fiillpr  ronsidcralion  of  this  matter  see  "t'uuscs  ot  Disability  after  Frac- 
ture of  the  Ix>wpr  Leg  and  .\nkle."  F.  J.  Cotton.  Traiw,  of  the  Massachusetts 
Moil.  Soc.  for  1905,  and  Boston  Med.  and  Surgical  Joum.,  1905,  cliii,  p.  263. 
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ili-adapted  to  carry  tlie  weight,  sometimes  no  Ijearing  surface  worth 
mentioning  opposite  the  astragalus.  Moreover,  no  proper  hold  for  the 
ankle-joint  mortise  can  be  afforded  by  the  irregular  and  narrow  surface 
of  the  back  part  of  the  astragalus. 

Inward     dislocation     uncorrected,     associated 

with    the    displacement    upward    of  the  internal 

malleolus,  means  a  destruction  of  the  mechanical 

solidity  of  the  mortise.     It  means  also  inversion 

of  the  foot  and  a  disadvantageous   pull   of   the 

peroneal  muscles,  which  might  otherwise  be  relied 

Fit  lo.'iT,— Sketfh     on  to  Correct  this  inversion. 

i^wr's"frl^ireutbwk  In  such  casps  the  patient  can  usually  walk  on 

Sllid*^  i'u''Mtton'.''  ''"in-     the  foot  after  a  while,  but  tends  to  walk  on  the 

i^^  'mKu-'™"S     out^'"  side  of  it. 

mn(hs°lfie?^ire"""*  ^^  '*  easlly  fatigued  and  very  uncertain  of  his 

footing. 
If  there  be  persistent  outward  displacement  we  have  the  "static" 
trouble,  to  be  con.sidered  later,  but  there  may  also  be  a  lax  joint. 

Widening  of  the  mortise  between  tibia  and  fibula  has  already  been 
spoken  of,     Exactlj'  how  large  a  part  it  plays  in  disability  is  usually 


hard  tii  make  sure  of.  That  it  does  play  a  part  is  not  open  to  question, 
for  we  sec  ra-ses  in  whicii  the  outward  rotation  of  the  astragalus  is  obvious 
in  the  j--ray,  a  rotatiim  nia<ie  p<)s.^il)le<mly  by  this  widening  (Fig.  lOtio). 
Weakening  of  the  ligaments  is  important  as  a  result  of  true  Pott's 
fracture  (Fig,    10(i4).     Its   equivalent,  lowering   of   the  internal   mal- 
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leoliis  (luring  healing,  has  a  precisely  similar  effect.  (See  Fig.  10G3,) 
In  either  case  the  ligamentous  support  of  the  inner  side  of  the  foot  is 
lengthened  an<l  lessened.  This  is  the  side  of  the  foot  that  is  subject  to 
strain  in  ordinary  u.se,  and  such 
weakening  is  very  apt  to  favor,  if 
it  does  not  actually  cause,  the 
gradual  development  of  flat-foot. 

In  neglected  ca.ses  we  may  have 
absolute  crippling. 


In  properly  supported  cases  the  ligaments  may  contract  later  in  the 
process  of  repair,  and  render  any  permanent  support  of  the  arch  un- 


necessarv. 


[,  lOni.— t-holoarfttih  of  wmp  etrr 


There  may  l>e,  on  the  other  hand,  a  permanent  lengthening  of  ligament 
with  a  permanent  need  for  corresponding  support. 
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Irregularities  of  joint  surface  do  twt  mean  ankylosis. 

Ankylosis  in  the  true  sense  does  not  occur  so  long  aa  there  is  no  leaon 

of  the  astragalus.     Irregularities  do,  however,  mean  friction  in  the  joint, 

and  do  result,  in  certain  predisposed  cases, 

^^^K  M  in  the  occurrence  of  a  "traumatic  arthritis," 

^^^K  D         \vith  much  consequent  disability. 


Apart  from  these  disabilities,  special  to 
the  fractures  involving  the  joint  itself,  we 
have  those  common  to  avy  mid  aUfraduTes 
in  the  lower  portion  of  the  leg. 

It  is  my  belief,  based  upon  a  special  ex- 
amination of  some  50  odd  cases  of  end-results 
carefully  studied,  and  upon  casual  observa- 
tion of  many  times  this  number,  that  the 
usual  causes  of  disability  in  fractures  in  this 
region  are  largely  independent  of  Ike  exact 
fracture  lesions. 

They  depend,  in  the  main,  on  two  factors 
— on  deviation  of  the  foot  from  the  line  of 
weight-bearing  and  on  loss  of  motion  due  to 
stiffening  of  the  joint  structures,  to  excessive 
new-bone  foniiation,  or  more  usually  due  to  muscle  stiffening  from 
long  disuse,  etc. 

Shortening  of  the  leg,  under  one  inch,  is  ordinarily  a  negligible  factor. 


Pi«.  lOKi.— ln\iTlr<l  I'lXl'i. 
rnwtun;  miw  casr.  nn  Fig.  101 1 
■Iter  operation^    uiteinpi  to  er- 


yta.  10fl4.— Skelfh  from  plulp  ..f  an  old 

"  ■'"'  ""■■'  im  di"iBir™'l™m'lbB''mi'frnal 

tli»  ,iiso  llm  .felurmily  w»  ..ro- 

nlv   in   la<.S   „t   llga- 


Tu  sum  u])  \h\s  iTiiitter;  so  far  as  the  question  of  iiudposition  g 
we  have  four  main  directions  of  deviation,  as  sliown  in  Fig.  106(5. 


FRACTKHES    THHOUGH    AND    NEAR   THE    ANKLE-JOINT 


581 


Deviation  of  the  foot  inward  means  no  strain  on  the  arch,  but  does 
mean  some  added  strain  on  the  outer  ligaments  and  the  tendons  above 
the  ankle,  and  means  an  awkward  gait 
with  a  considerable  tendency  to  "inversion 
strain"  of  the  ankle.     Extreme  deviation 


.y  y. 


is  crippling  (Fig.  1002).     Ordinary  degrees  cause  simply  some  clumsi- 
ness of  the  gait  or  some  tendency  toward  fatigue. 

Deviation  in  the  other  direction 
outward  is  a  very  common  cause  of 
severe  disability  (Figs.  1067  to  1070). 


Even  a  deviation  of  the  foot  J^  inch  outward  from  its  proper  place 
means  a  distinctly  increased  strain  on  the  muscles  and  other  structures 
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fuiii        r,g.    1070.-.V-ri 
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that  maintain  the  arch.  So  long  as  these  muscles  suffice  for  their  work 
we  have  no  necessary  limp,  and  sometimes  there  is  no  disability.  When 
they  [give  way,  we  have  the  limp  and  disability  and  deformity  charac- 
teristic of  the  strain,  as  in  ordinary  flat-foot, 
differing  from  static  flat-foot  only  in  that  it  is 
harder  to  remedy  by  support,    owing   to   the 


V'lK.  107.'}. — ^The  triangle  of  MUpport; 
broa<ily  si>eakinK.  ever>'  strain  of  weight-bear- 
ing, the  line  of  which  falls  outsitle  or  inside 
this  triangle,  represents  an  unnatural  strain  on 
muscles,  etc. 


Fig.  1074. — Deviation  of  the  foot  out- 
ward. DiflFerent  as  they  look,  these  fontw  of 
deformity  involve  equal  strain  at  ankle  and 
foot . 


mechanical  disadvantage  of  muscle  pull.  Any  considerable  deviation 
in  the  outward  direction  due  to  fracture  is,  therefore,  almost  certain  to 
interfere  with  a  good  result,  and  may  give  very  bad  results  indeed. 

Forward  displacement  of  the  foot,  that  is 
to  say,  backward  bowing  near  the  joint,  gives 
a  mechanical  disadvantage  in  propulsion,  as  is 


Fig.  107.*). — Considerable  <leformity  at  the 
site  o!  the  fracture.  Not  much  displacement 
of  the  weight-bearing  line.  This  foot  is  func- 
tionally perfect.  Sketch  direct  from  a  case 
of  the  writer's. 


Fig,  I07rt. — Hackwanl  bowing;  the  handi- 
cap in  propulsion  depends  on  the  fact  that  the 
weight -bearing  line  falls  over  the  heel,  not  the 
ankle:  the  lift  is  greater,  and  a  clumsy  gait 
results. 


shown  in  Fig.  1076,  and  if  the  deformity  is  considerable  it  gives  some 
awkwardness  in  gait.  It  may  he  a  troublesome  deformity,  but  is  not 
crippling,  as  a  rule. 

Displacement  of  the  foot  backward  {forward  bowing)  is  unusual:  it 
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does  not  seem,  in  the  few  cases  observed,  to  be  a  factor  in  disability 
unless  the  joint  is  directly  involved. 

What  the  importance  of  rotatory  displacement  is  it  is  hard  to  say. 
There  seem  to  be  no  data  except  those  of  ordinary  unrecorded  observa- 
tion, and  I  can  only  give  my  impression  that  a  fracture  that  makes  a 
foot  "toe  in"  thereby  conduces  to  an  ungraceful  gait,  and  that  one  which 
makes  toeing  out  a  necessity  causes  not  only  an  awkward  gait,  but 
some  increased  tendency  to  flat-foot,  as  well  as  some  mechanical  loss 
of  motor  power. 

More  important  even  than  the  deviation  in  axis  is  the  amount  of 

loss  of  joint  motion. 

Loss  of  aniCTo-posierioT  motion  in  the  joint  is  the  least  troublesome 


defect.  It  may  not  imcommonly  cause  the  formation  of  a  habit  of 
toeing  outward,  and  eventually  a  flat-foot,  from  what  the  orthopedists 
call  "metatarsal  .strain,"  but  does  not  cause  much  direct  trouble  as  a 
rule. 

Loss  of  lateral  motion,  on  tlie  other  hand,  is  a  constant  source  of 
lameness.  In  the  onlinary  use  of  the  foot  the  lateral  motions  (carried 
out  between  astragalus  and  os  calcis,  and  in  some  measure  at  the  medio- 
tarsal  joint)  are  the  means  whereby  the  foot  accommodates  itself  to 
the  inequalities  of  the  ground  on  wliich  we  walk.*  If  such  accommoda- 
•  I'or  I)ip  nirHianism  of  m,h  aicrnimcdation,  sro  H.  \V.  l.ovett  and  F.  J.  Cot- 
ton, TrunsnctioTiK  Ani.  OrtliofX'iiic  Awn,,  ISftS,  xi,  p.  298. 
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tion  is  impossible,  an  enormous  strain  is  thrown  on  shortened  muscles 
and  ligaments;  they  react  in  the  way  that  such  structures  do  react  to 
overstrain,  by  producing  lameness. 

It  is  very  common  to  find  that  a  patient  just  recovering  from  an 
ankle  fracture  says  that  he  can  walk  perfectly  well  in  the  house,  but  not 
without  pain  on  the  street,  which  is  to  say  he  cannot  walk  on  any  surface 
other  than  a  perfectly  level  one. 

During  the  first  few  weeks  of  repair  the  tendency  is  for  limitation  of 
motion  to  disappear  under  judicious  movement.  After  a  lapse  of  some 
months,  however,  fibrous  changes  have  taken  place,  and  the  strain  of 
attempted  motion  falls  on  rigid  structures,  which  show  little  tendency 
to  lose  their  rigidity. 

Just  what  structures  are  involved  in  this  stiffening  is  a  matter  of 
secondary  importance.  My  notion  is  that  shortening  of  muscles  plays 
a  very  important  part.  We  know  that  simple  fixation  of  a  sound  limb 
causes  little  change  in  the  muscles,  little  stiffness  of  the  joint — often 
none  at  all. 

With  an  injured  limb,  however,  it  is  an  entirely  different  matter. 
Just  why  this  is  so  is  unknown,  but  in  case  of 
fracture  a  very  short  series  of  observations  will 
convince  any  one  of  the  tendency  to  loss  of  motion 
in  joints  near  the  fracture.  The  nearer  the  frac- 
ture is  to  the  given  joint,  the  greater  is  this  ten- 
dency. Such  stiffening  is  greater  in  the  aged,  but 
occurs  even  with  children.     In  children  the  tendency  ^.      ,„..^    „ 

•«•  •  •       11  -7     1  '^*8-     10#9. —  For- 

to  permanent  stiffness  is  practically  ml,  but  tem-  ward  bowing,  obvi- 
porary  stiffemng   may   take   some  months  to  dis-     of  Rait,  thouRh  no  great 

appear.  ^*^'^^^"'^  (diagram) 

Jn  healthy  patients  under  thirty  the  stiffening  is  but  moderate, 
and  usually  disappears  in  the  main  with  time  and  use. 

In  older  patients  it  is  usually  permanent,  if  once  established,  and 
not  remediable  by  the  use  of  massage. 

How  are  we  to  prevent  such  loss  of  motion?  Simply  by  not  allowing 
it  to  establish  itself.  We  have  already  learned  to  avoid  stiff  fingers  in 
Colics^  fracture,  but  seem  to  have  learned  little  about  stiff  ankles.  The 
method  of  avoidance  is  the  same  in  one  case  as  in  the  other — simply 
sufficient  motion,  begun  sufficiently  early  to  prevent  stiffening. 

Proper  position  is  important,  and  fixation  is  necessary.  We  need 
not  follow  Lucas-Championni^re  and  his  school  so  far  as  to  discard  what 
we  should  regard  as  proper  fixation,  but  we  may  remove  fractures  from 
the  plaster  for  a  few  minutes  every  day  (after  ten  days  to  three  weeks) 
in  order  to  insure  the  maintenance  of  supple  joints  by  passive  and  by 
active  motion.  In  the  worst  cases  the  surgeon  may  combat  any  tendency 
to  displacement  with  his  hands  while  such  motions  are  carried  out.  The 
surgeon  must  be  his  own  judge  as  to  the  danger  of  displacement  in  a 
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given  fracture,  and  as  to  the  possibility  that  motion  may  tend  toward 
delayed  union  or  non-union.  I  believe  this  latter  possibility  to  be  very 
slight.  At  all  events,  it  is  along  these  lines  that  we  must  combat  the 
tendency  to  stiffening. 

Golchng-Bu-d  and  others  have  familiarized  us  with  the  alleged  role 
of  the  projecting  (*' riding'')  fragment,  and  much  ingenuity  has  been 
spent  on  proposals  for  combating  local  displacement.  It  is,  no  doubt, 
true  that  projecting  fragments  may  be  tender,  and  that  ''spurs"  may 
require  removal  later.  It  is  also  true  that  marked  displacement  of  bone- 
ends  means  slower  union.  It  is  true  also  that  a  union  such  as  is  sketched 
in  Fig.  1080  may  give  persistent  local 
pain,  apparently  from  persistent  weak- 
ness at  the  point  of  fracture,  but,  after  a 
rather  careful  study  of  this  point,  extend- 
ing over  several  years  and  many  cases,  I 


Fig.  1080. — Painful  union.  Ordinarily, 
con.siderable  displacement  Rives  no  local  pain 
after  consolidation  is  complete;  where,  how- 
ever, the  mass  of  bone  is  relatively  small,  as, 
for  instance,  in  such  a  ca,se  as  is  shown  in  the 
sketch,  we  .sometimes  get  persistent  sensitive- 
ness anil  pain  at  the  fracture  on  use  (diagram). 


Fig.  1081. — The  fracture  sketched  on  the 
left  gives  a  bad  prognosis;  that  sketched  on 
the  right,  apparently  almost  exactly  similar, 
gives  a  good  prognoses  a.s  to  use  because  the 
general  line  of  the  shaft  of  the  tibia  is  not  dis- 
turbe<i  in  its  relation  to  the  foot;  in  the  caae 
shown  to  the  left  it  is. 


have  failed  to  convince  myself  that  a  fracture  such  as  is  shown  in 
Fig.  1075  or  P^ig.  1081  shows  any  more  tendency  to  disabiUty  than 
one  with  good  bony  apposition,  provided  the  original  trauma,  with  its 
destruction  of  soft  parts,  is  the  same;  provided,  also,  that  the  stiffen- 
ing (from  trauma  plus  fixation)  is  the  same,  and  provided  that  in 
each  case  the  foot  is  equally  far  removed  from  its  proper  relation  to 
the  weight-bearing  axis  of  the  leg. 


OPERATIVE  TREATMENT  OF  ANKLE  FRACTURES 

Operative  treatment  will  rarely  be  wise  as  a  primary  measure,  save 
in  compound  cases:  with  proper  treatment  it  will  rarely  be  needed 
at  all. 

Old  fractures,  however,  in  which  the  result  is  bad,  may  often  be 
improved  very  greatly  by  operation. 

Particularly,  deformed  ankles  from  Pott's  fracture  or  from  inversion 
Pott's  fractures  are  amenable  to  treatment. 

For  Pott's  fracture  the  best  operation  (first  done  apparently  by 
Stimson)  is  a  cross-section  of  botli  malleoli  at  the  level  of  the  joint  (see 
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(Fig.  1082),  with  cutting  and  tearing  of  the  ligaments,  until  adduction 
of  the  foot  is  possible  (Fig.  1083).  The  wounds  are  sewed  up,  and 
correction  in  sharp  inversion  is  maintained  by  plaster.  I  have  done 
this  operation  in  a  number  of  cases,  always  with  an  improved  result, 
and  often  with  very  great  improvement. 

In  inversion  fracture  the  incisions  are  the  same.     The  fibula  is 
chiseled  at  the  joint  level,  and,  according  to  the  solidity  of  union,  the 


f 


Fig.  1082. — Lines  of  incision  for  birnalleolar  osteotomy  for  correction  of  deformity  in  old  Pott's 

fracture. 

old  fracture-line  in  the  tibia  is  reopened,  or  the  malleolus  is  chiseled 
across  at  the  joint  level.  The  foot  is  then  reduced  into  the  appropriate 
eversion  position.  If  an  old  oblique  fracture-line  in  the  tibia  has  been 
reopened,  it  will  be  wise  to  peg  the  bones  into  place  by  a  nail  or  drill 
(see  Fig.  1084),  to  be  removed  after  ten  days  to  three  weeks.  Save  for 
the  chance  of  failure  of  union  (in  cases  operated  on  for  non-union), 
the  operation  is  a  satisfactory  one. 

Cases  of  backward  or  forward  luxation  with  joint  fracture  may  be 


Fig.  1083. — Birnalleolar  osteotomy  for  tle- 
formity  in  old  Pott's  fracture.  A  and  B.  the 
chisel  cuts,  are  at  the  level  of  the  joint  surface. 
After  the  malleoli  are  cut  the  ligaments  are 
torn  J  to  some  extent  by  wrenching  the  foot, 
and  then  the  a.<«tragalus  and  both  malleoli  are 
bodily  carrieti  inwartl  until  the  deformity  is 
corrected. 


Fig.  1084. — Operation  for  inversion  Pott's 
to  correct  displacement  or  failure  of  union. 
Broken  surfaces  are  refreshed,  the  foot  car- 
ried into  abduction,  and  a  nail  driven  in 
through  the  malleolus  into  the  shaft.  To  be 
left  in  about  three  weeks. 


operated  on  through  similar  incisions.  Wide  cutting  and  tearing  of 
ligaments  and  much  cutting  of  new  bone  are  needed,  but  in  the  end  the 
astragalus  may  be  brought  back  to  its  normal  place,  and  held  there  by  a 
properly  applied  plaster. 

These  operations  are  very  tedious  and  difficult,  but  the  results  are 
well  worth  the  trouble.     (See  Fig.  1085.) 

Operation  for  removal  of  bone-masses  interfering  with  the  tendons 
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behind  the  internal  malleolus  has  been  done  by  the  writer  in  one  ease, 
with  improved  results.     (See  Fig.  1061.) 

All  these  operations  are  done  without  drainage. 


Eli  aa 


Early  motion,  passive  and  active,  is  called  for. 
The  results,  while  rarely  comparable  to  those  of  properly  treated 
fresh  fractures,  are  surprisingly  good  in  the  general  run  of  cases. 


CHAPTER  XXX 


ASTRAGALUS  LUXATIONS  AND  FRACTURE 

TOTAL  LUXATION  OF  THE  ASTRAGALUS 

By  this  title  is  meant  that  form  of  luxation  in  which  the  astragalus 
is  torn  not  only  from  its  attachments  to  tibia  and  fibula,  but  from  its 
relations  to  the  os  calcis  and  the  scaphoid  as  well.  It  is  displaced  in 
one  or  the  other  direction,  and  usually  rotated  about  its  long  axis.  Not 
uncommonly  it  is  fractured  as  well  as  displaced.  The  injury  is  often  a 
compound  one.     There  may  be  associated  fracture  of  the  fibula. 

This  luxation  is  a  curious  and  unexplained  sort  of  injury.  The 
astragalus  has  no  muscular  at- 
tachments, but  is  the  *' block '^ 
of  a  sort  of  ^' block  and  pulley'^ 
arrangement,  held  in  place  by 
the  tendons  that  run  across  it, 
as  well  as  by  strong  ligaments. 
It  must  be  **jumped''  out 
of  place  by  sudden  one-sided 
strain.  So  far  as  case-histories 
go,  the  cause  of  the  luxation 
seems  to  be  the  same  sort  of 
fall  that  gives  the  typical  ankle 
fractures  or  the  subastragaloid 
luxation. 

Lesions. — The  bone  is  torn 

loose  from  most,  probably  not     o^r^LiJIi^Im  A^Coo\^>^r'^  '"*^*'  ^""^  ^"^'^ 

from    all,  of    its   attachments. 

The  question  whether  there  are  any  attachments  still  left  cannot  be 
answered  in  a  given  case. 

The  lesion  is  often  a  compound  one;  when  the  displacement  is  in- 
ward, it  must  almost  necessarily  be  compound,  if  not  at  first,  then 
secondarily  from  sloughing,  if  not  promptly  reduced.  Even  with  the 
head  projecting  on  the  outer  side  a  sloughing  of  the  integument  seems 
inevitable  if  the  tension  be  not  relieved.  The  astragalus  is  a  large  bone, 
and  the  tissues  about  the  ankle  are  tight. 

The  displacement  may  be  imv'ard  or  outward^  with  various  rotations 

(there  seems  no  fixed  rule)  on  its  long  axis  and  also  about  a  vertical  axis. 

Fracture  of  the  bone  may  be  associated.     Most  often  it  is  of  the 
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Fig.   1086. — Dislocation  of  the  astraftalus  in- 
(d - 
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b(Kly  rather  than  of  the  neck  alone,  and  may  be  a  splitting  of  the  boae 
lengthwise. 

Luxations  backward  are  described,  and  said  to  be  associated  com- 
monly with  fracture  of  the  neck  of  tlie  astragalus. 

Diagnosis. — Both  malleoli,  whether  intact  or  not,  are  substantially 
in  their  normal  relation  to  the  leg.     The  foot  is  displaced  in  or  outward. 

There  is  a  mass  in  front  of  the  ankle — to  the  outer  side  if  the  foot 
be  swung  in;  to  the  inner  side  if  the  foot  be  displaced  outward;  the  mass 
may  have  been  displaced  backwani  and  be  palpable  at  the  back,  leaving 
a  hollow  at  the  front.  This  mass  is  not  in  normal  relation  either  to  the 
malleoli  or  to  the  bones  of  the  fool  bebnv  it. 

It  may  1k'  tlirectly  recognizable  by  the  "  Sarat<)ga-trunk "  upper 
articular  surface  of  the  a-stragaliis,  with  its  woll-definod  edges  (see  Fig. 
954);    the    other    rccognistabie   surfaces 

arc  the  rounded  head  and  the  deep  con-    ^^^^^^^^^^^^_ 

which  should  articulate  with  the    ^^^^^^^^^^^| 

OS  calcis  below  ^^^^^^^^^^^^1 


H.  A.  l-ciliniii.) 

The  presence  of  fracture  may  be  indicated  by  crepitus.  The  situa- 
tion of  such  fracture  is  not  likely  to  be  nia<lf  out  by  palpation. 

The  x-ray  may  define  any  fracture  present.  Beyond  this  it  is  not 
likely  to  d<i  more  than  confirm  what  we  can  feel. 

Treatment.-  Heducliim  of  this  luxation  has  not,  as  a  rule,  been 
brilliantly  successful.  Here  and  tliere  the  bone  has  been  reduced. 
In  .some  su<'h  cases  ime  wtjinlers  if  the  luxalitm  was  not  subastragaloid. 
Certainly  tln're  has  been,  as  llutciiinson  has  pohitcd  out,  much  con- 
fu.-iion  between  these  two  forms  of  displacement: 
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The  difficulties  of  reduction  are: 

(a)  Lack  of  tendon  attachmenta  to  pull  on — and  the  small  leverage 
for  direct  pressure. 

{b)  The  presence  of  rotation  with  displacement. 
(e)  Entanglement  of  some  of  the  many  tendons  that  cross  at  this 
level. 

(rl)  The  not  uncommon  complicating /rac/wrf. 

Reduction,— The  maneuvers  for  reduction  that  have  been  approved 
may  be  summed  up  as  follows: 

Inward  luxation.     With  the  foot  in  slight  plantar  flexion. 
Exert  traction  on  the  foot. 
Swing  it  outward. 
Make  pressure  on  the  prominent  bone — shoving  outward  and 

back. 
Modify  |>ressiirc  to  correct  any  rolalioii  of  the  bone. 


9.  im;.   lOM.      U  u-ill  be  no1«l  ihal  the  baly  of  Ihf  u 


Assist  reduction  by  swinging  and  rotating  the  foot  3o  as  to 
inancDuver  any  entangled  tendons  out  of  the  way  if  possible. 
Outward  luxation — reverse  the  above  motions: 

Plantar  flexion. 

Traction. 

Inward  traction. 

Inward  pressure  on  the  astragalus,  etc. 
Backward  luxation: 

Plantar  flexion. 

Traction  downward. 

Direct  forward  pressure  on  the  astragalus. 

Inversion  of  the  foot. 
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Tenotomy  of  tendons  (tendo  Achillis  or  tendo  tibialis  postici)  is 
said  to  be  of  assistance  in  these  reductions. 

In  case  of  fracture  with  the  dislocation  these  measures  can  hardly 
be  modified  more  than  to  insure  pressure  on  any  projecting  points  during 
reduction. 

We  are  to  try  these  measures  fully. 

If  reduction  fails,  what  is  next  to  be  done?  The  question  of  open 
reduction  by  incision  is  forced  on  us  in  this  instance  by  the  grave  prob- 
ability of  sloughing  if  nothing  is  done,  to  say  nothing  of  poor  function 
even  if  sloughing  and  infection  are  avoided. 

It  was  long  urged  that  in  these  cases  the  nutrition  of  the  bone  was  so 
compromised  that  it  could  not  live,  and  even  for  simple  irreducible  cases 
excision  was  de  rigeur. 

The  exhaustive  anatomic  research  spent  on  this  question  in  the 
closet  was,  as  usual,  wasted. 
Recent  cases  have  shown  that 
if  kept  clear  of  infection  the 
astragalus,  even  if  broken  as 
well  as  torn  loose,  will  somehow 
get  nutrition  enough,  at  least  in 
some  cases. 

In  any  ordinary  case  that 
cannot  be  reduced  otherwise, 
open  reduction  is  indicated;  ow- 
ing to  the  danger  of  sloughing, 
it  should  not  be  delayed.  Today 
excision  is  not  to  be  thought  of 
miles.s  infection  or  necrosis  de- 
velop later. 

In  compound  cases  the  prob- 
*     eirs  nfter  cm'   nn  1  ihr  ^tragaiu  leiH  is  soiucwhat  different.     Here 

we  must  judge  each  case  for 
itself  The  displaced  bone  is  liable  only  under  favorable  conditions 
in  compound  cases  A.n\  (onsidcrable  lapse  of  time  since  injury,  a 
dirtv  wound  an  cnfttblcd  patient — any  one  of  these  factors  may 
righth  in  the  surgeons  judgment,  justify  primary  excision  of  the 
astragalus  in  compound  lasts 

In  this  a>5  in  ill  open  reductions,  drainage  is  assured  by  loose 
suturing  onh — the  dressing  is  dr\  gauze,  and  the  whole  foot  and  lower 
Ug  go  up  m  plaster  nut  to  be  disturbed  until  all  reasonable  chance  of 
stpsis  1-,  gone  b\ 

\\  itlun  two  weeks  unkss  there  is  associated  fracture  or  cut  tendons, 
nussigc  md  pissi\r  motion  ire  hi  gun. 

In  I.1SI  of  successful  simple  reduction  without  cutting,  massage  and 
passu  p  iiioti  m  ire  m  plue  ihont  the  same  time.     Weight -bearing  may 
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I>e  postponed  to  four  to  five  weeks.     According  to  the  nature  of  any 
fracture  present,  we  must  prolong  fixation  somewhat  longer  if  there 


is  a  fracture  of  the  neck  than  if  there  i,s  a  longitudinal  split  not  tend- 
ing to  displacement. 


Results. — If  the  luxation  is  successfully  reduced,  the  result  is  an 
approximately  normal  foot,  whether  the  reduction  was  open  or  not. 
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Associated  fractures  increase  disability,  but  apparently  to  a  less  extent 
than  one  would  think.  Expectant  treatment,  if  there  is  no  sloughing, 
may  be  not  altogether  bad,  as  the  following  case*  shows: 

C.  E.  C,  aged  fifty-five,  entered  the  Boston  City  Hospital  for  treat- 
ment of  an  old  injury  of  the  ankle  received  several  years  previously. 
He  could  walk,  but  his  toes  were  contracted  and  the  ankle  thick  on  the 
inner  side.  He  had  no  pain  in  treading  on  the  heel,  but  much 
pain  on  putting  weight  on  the  toes.  There  was  a  hard,  irregularly 
rounded  mass,  "including  the  lower  end  of  the  tibia  and  running  back- 
ward." Operation  showed  this  mass  to  be  the  astragalus  so  rotated  that 
the  upper  articular  surface  looked  inward.    No  reduction  was  attempted. 

Expectant  treatment,  where  sloughs  occur,  means  secondary  exci- 
sion, safer  as  to  life  perhaps  than  the  primary  incision,  but  no  better 
in  functional  result. 

Excision  of  the  bone,  much  vaunted,  seems  to  me  very  undesirable; 
plates  herewith  given  show  skiagraphs  of  one  case  in  which  function 
after  excision  is  excellent;  a  second  case  in  which  permanent  partial 
crippling  was  the  result.  Like  cases  are  recorded  here  and  there  in  the 
literature.  The  operation,  at  its  best,  gives  a  foot  that  can  be  used, 
but  the  joint  is  between  the  ankle  mortise  and  the  back  part  of  the  os 
calcis — with  nothing  to  prevent 
rolling  of  the  foot  and  no  firm 
purchase,!  results  to  make  us 
shun  the  operation  if  it  can  be 
avoided. 


(.  ions.— Fra.' tun- ol 


ASTRAGALUS  -FRACTURE 
Fractures  of  the  astragalus 

are  to  l)e  classed  as: 

(n)  Fractures  of  the  neck, 
(f))  Fractures  of  the  body. 
Fractures  of  the  neck  are, 
in  the  rule,  approximately  trans- 
verse. They  result  from  cross- 
breaking  "shearing"  strain, 
rather  than  from  crushing,  and  are  in  many  cases  the  result  of  falls  on 
the  feet.  Where  we  find,  as  In  the  case  .shown  in  Fig.  1097,  for  instance, 
a  fracture  of  the  astragalus  on  one  side,  of  the  calcis  on  the  other,  the 
presumption  is  that  the  astragalus  breaks  if  the  ball  of  the  foot,  not 

•Ccinrlcsy  cif  Dr.  <'>i'i)r(E''^V.i;ii_v,n'porleiJfrom  the  Honton  ('ify  Hospital  record n. 

+  I'r(ili;il)lv  if  I'xci^iiin  sei'iiis  iinnvoi<lHl>lc,  wise  .siirRpry  would  liirliite  fitting  the 
cnil  of  llir  tii>iH  to  llip  Kpurc  kft  liy  the  aslrafculus,  nfler  <(enudinu:  HllHurfnees  of 
cartilaiir'  and  prriavlr'uin.  und  tryin);  for  a  HtilT  ankle,  with  thcall^mutiveof  limpiitn- 
tion  nt  {\if  point  of  Uip  election  if  the  rcsiill  of  (.'xd.iion  proves  poor. 
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the  heel,  receives  the  force.     Direct  proof  of  this  is  lacking.     This  frac- 
ture is  siiid  by  Helferich  to  occur  alone  only  rarely:  all  cases  I  have 


seen  have  been  uncomplicated,  and  there  seems  no  other  authority  for 
the  statement. 
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RtACTURBS  OP  THB  NBCK 

The  displacement  is  typically  of  the  head  upward,  but  not  far 
upward. 

Diagnosis. — There  is  total  disability.  There  is  swelling.  There  is 
no  marked  deformity,  as  a  rule.     There  is  local  tenderness  on  pressure. 


cckof  the  astruKulus  Fig.    lOUS— i:nil-iv.Hu1 

■a»  WPii  hy  lourlcsy        Been  in  FLr.  1007.     l-rrfett 


There  Is  filling  up  of  the  hollow  at  the  outer  side  of  tlie  neck  of  the 
astra);alus — thickeninK  in  the  "sinus  tarsi."  There  is  crepitus,  readily 
oljtainal>lf'  on  lateral  motion.  Tlicre  m  pain  on  motion,  most  marked 
in  dorsal  Hexion. 

Treatment.     Treatment   consist.-^,  obviously,   of  the   best   jxissible 
replarenu'nt    of    fniRineuts    and    of    fixation.     To 

/^^^^  secure  ami  hohl  this  replaeeineiit  it  is  wise  not  to 

'i&i^v^  be  too  literal  ai)out  iiiaintainiu);  the  traditional  right 

_     .^     ant^le  at  the  ankle-joint.     Any  plantar  fiexlon  n'suit- 
xkrirh  iHiiiT  i.uvviii-     ing  can  l)e  eorreeted  later. 

frTei^^  ^uk't-aJtoH,  Fixation  is  contiimed  until  the  consolidation  is 

!U\In'thnn*ihi>*'i"'im'!     »*  It'ust  tolerably  firm;  after  this,  massage  and  pas- 
ro™in^(r"mi''h''^i''™'     '''^'''  '""*'""  '""*■  ''^  order.     The  bone  is  not  tit  to 
Is^^re J "mT.'ii"' "'""'^""     '"''""  ^^'t'^sbt   for  many  weeks;   there  are  no  exact 
ilata,  but  eight  weeks  is  hardly  too  hjng. 

Excisi(tn  of  a  part  or  the  whole  of  the  iK)ni'  is  only  to  Ih'  considered 
in  unfavorable  vimiiiinnul  fractures.  I  suspect  if  is  likely  to  l)e  unwise 
as  a  primary  measure,  even  in  these  eases,  if  the  wound  can  Ih'  made 
reasonably  clean. 

Prognosis.-  -rnlike  some  otlier  tarsal  fractures,  this  break,  lying  in 
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the  main  between  two  joints,  seems  to  unite  by  bone.  With  decently 
accurate  replacement  the  results  are  excellent.  There  is  a  minimal 
loss  of  motion,  but  practically  perfect  function  of  the  foot. 

Fracture  of  the  Body  of  the  Astragalus 
l^nlike  the  fractures  of  the  neck,  the  fractures  of  the  body  follow  no 

type.     They  may  be  transverse,   longitudinal,   or  irregular  crushing 

fractures. 

Diagnosis. — The  diagnosis  is  apt  to  be  vague  unless  there  is  as.sociated 

dislocation.     Crepitus  and  localized  tenderness  may  help  us  as  to  the 

presence  of  fracture,  but  accurate  <ie- 

tailed  diagnosis  of  the  fracture,  even  if 

there  be  sharp  separation  of  fragments, 

is  rarely  passible  exce|)t  through  the 

x-Tay.  not  always  then. 

Treatment. — The  best  possible  re- 

pa-iition   of   fragments,   and    fixation, 

are    the    obvious    imlications.     This 


W 


I  tlw  |>riDI.     'niFW       hv  miirlwv  lit    Ur"'?'  \ji 
rl  nlitinily  luesliiHl 


means  reduction  by  traction  and  direct  |>ressure,  fixation  in  a  posi- 
tion of  very  slight  plantar  flexion  in  plaster-of-Paris  for  a  matter  of 
four  to  six  weeks,  then  ma.ssage  and  passive  motion,  with  gradual 
resumption  of  use,  but  no  weight-l>earing  until  after  six  weeks,  at  least. 
Prognosis.-  -There  seem  t-o  lie  no  data  available  bearing  on  prognosis. 
The  assumption  is  apparently  that  prognosis  is  favorable.  I  have  no 
reason  to  doubt  it.  The  very  few  cases  I  have  seen  have  gotten  good 
results. 


CHAPTER  XXXI 

LUXAnONS  BELOW  THE  ASTRAGALUS 

These  are  to  be  divided  into  two  classes — dislocation  of  the  foot 
as  a  whole  below  the  astragalus,  including  the  os  calcis,  and  the  dis- 
location at  the  mediotarsal  joint,  with  the  calcis  still  in  place. 

SUBASTRAGALOID  LUXATION 
{Luxation  of  the  Foot,  including  the  Os  Cilcis,  beneath  the  Aatragalus*) 

Considering  the  strength  of  the  calcaneo-astragaloid  ligaments,  this 
luxation  seems  well-nigh  impossible,  yet  it  occurs,  and  is  not  even  very 


102,— Sill  10x1  rnKilairi  ,U.k..iiii.ii.  iif  Ihf  tni.t  iniinrd.  a  fpu'  h"ur»  uflpr  injury.     Injury 
II  nmawuy  ai ci.I<'nl.     Ki'.lui'liiiii  |iri>VKl  iIll|.n^»ibl•';   tlw  iisirDKnliis  wti>  pxriwd.    The 


rare.f     The  forces  causing  it  are  the  usual  causes  of  ankle  damage,  in- 
version or  cvcrsion  of  the  foot,  usually  under  the  boiiy-wcight  in  falls. 

The  dislocation  may  rarely  be  complicated  with  fracture.  Mac- 
Coriiiac  and  Pollock  rejwrt  cases  coniplicatetl  with  fracture  of  the  neck 

♦  Virsl  uili'iiiiatcly  clfscriliwl  hy  BriM-a  (18*3)  iiiiU  llmkv  (Isr.S!. 

t  An'oniinK  lu  TremlH  (ISniim'  ItfilriiKC,  1!)0.%  xlv,  p.  31X1),  uf  Itnni?'  clinic, 
tliJH  is  the  riirml'  of  llie  ilisliii':kliuns  involving  tlii?  uvtriiKaliiM,  uci'iirriiig  liiit  once  in 
ton  years  in  Bruns'  Ihw  clinic,  unil  reported  lint  once  in  thirty  yeai's  uf  roiiorts  of 
thedfrmiin  iiriiiy.  Trencio!  haw,  however,  (■iillecled  83  cases — tOof  inimnl  luxation, 
anil  in  !i  liniiliHl  experiinice  I  havi;  met  willi  tliroc. 
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of  the  astragalus,  but  the  lesion  is  ordinarily  uncomplicated.  It  may 
be  compound,  but  not  often.  The  displacement  of  the  foot  may  be 
inward  or  outward,  forward  or  back. 


The       FiB,  1104  — SuhasI 


an  j  astn^slUB 


ipam  with  I^.  1105). 


Diagnosis. — The  astragalus  is  in  normal  relation  to  the  malleoli. 

The  head  of  the  astragalus  projects  inward  or  outward,  not  covered 

by   or  in  contact  with  the  scaphoid. 

^^^^^B  The   foot   is   displaced    and    rotated 

^^^^^H  inward  or  outward,  as  may  be.     The 

I 


rani-    This  viuk  was  reo^iily  and  per-       refused  an] 
diicrd  (eourlcay  of  Ur.  L.  li.  G.  Cran-       A.  Fniser). 


to  the  malleoli,  but  is  twisted  in  the  same  direction  as  the  rest  of  the 
foot. 
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The  sustentaculum  tali  may  be  palpable  in  cases  with  inward  dis- 
placement, according  to  Ktimson.  The  determination  of  the  position 
of  the  OS  calcis  is  by  no  means  easy,  especially  in  a  fresh  case  with 
swelling,  and  the  distinction  of  this  form  from  the  mediotarsal  luxation 


is  not  simple.  Fracture  of  the  neck  of  the  astragalus  with  displacement 
of  the  head  may  give  a  not  dissimilar  picture,  though  crepitus  should 
be  obtainable. 

The  writer  has  aeon  two  such  cases  recently  with  luxation  inward, 
both  showing  the  same  clinical  picture,  both  caused  by  falls  in  which 


the  foot  was  turned  inward.  The  general  appearance  of  the  foot  is  not 
unlike  that  of  Ihc  s()-call<'d  "iiiversiiin  Putt's,"  The  internal  malleo- 
lus is  no  Iimger  pnmiinent.  the  externa!  is  iui(iuly  prominent.  The  sole 
of  the  fixit  faces  inward,  iiTii!  any  correction  of  dispiacement  is  impossil>le. 
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The  diagnostic  points  are  as  follows:  The  upper  edge  of  the  astragalus 
may  be  felt  just  in  front  of  the  fibula,  the  outer  side  of  the  head  of  the 


r^ 


astragalus  is  extra  prominent*  at  about  its  normal  position;  the 
scaphoid  is  to  be  luade  out  near  the  position  of  the  internal  malleolus, 
a  little  in  front,  and  the  distance  between  the  tubercle  of  the  scaphoid 
and  the  outer  side  of  the  astragaloid  head  is  increased.     The  os  calcis 
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is  tilted  out  of  its  usual  position  and  inclined  inward.  Its  total  dis- 
placement inward  is  slight. 

Tiiere  is  no  interference  with  the  up-and-down  motion  in  the  ankle- 
joint  proper.  There  is,  of  course,  total  disability  so  far  as  use  of  the 
foot  is  concerned. 

Reduction    of    Inward    Luxation. — An  assistant  grasps  the  ankle 


firmly  while  the  surgeon  gra.sps  the  heel  with  one  hand,  the  dorsum  of 
the  foot  with  the  other,  and  makes  strong  traction  in  the  line  of  the 
axis  of  the  leg.  Then  the  foot  is  adducted  slightly,  without  letting  up 
on  the  traction,  and  then  is  swung  strongly  outward.  Reduction  occurs 
with  a  snap.     In  one  case,  owing  to  the  slight  mobility  of  the  astraga- 


'■5a?ws^* 


.i  pull. 


lus  laterally,  it  was  foimd  necessary  for  tlic  a.ssistant  tu  fix  the  head  of 
the  astragalus  with  his  thiiinbs,  in  order  to  hold  this  portion  of  the  foot 
firm  enough  to  facilitatr  reduction    (KIk.  1112). 

If  this  docs  not  work,  circuinciui-t  in  liotli  directions  in  h{)i>f!  of  clear- 
ing any  tcndims  that  may  \h:  caught,  and  then  repeat  the  attempt. 

For  the  oiilininl  displacement  the  inotions  are  simply  reversed. 
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This  method,  or  even  simple  traction  and  direct  pressure,  is  usually 
efficient  in  reduction. 

If  the  dislocation  is  otherwise  irreducible,  open  incision  ia  fully 
justiged.  Through  an  incision,  reduction  over  blunt  levers  is  relatively 
a  simple  matter.  Moreover,  entangled  tendons  can  be  dealt  with. 
Compound  luxations  are  obviously  not  to  l)e  experimented  with  long 
before  open  reduction  is  resorted  to. 

Inasmuch  as  the  astragalus  in  this  lesion  still  retains  its  connection 
with  tibia  and  fibula,  it  is  a  question  if  primary  excision  of  the  astragalus 
is  ever  called  for. 

Prognosis. — Once  reduced,  this  injury  gives  little  trouble  and  seems 
not  even  to  weaken  the  foot  materially.  The  period  of  disability  in 
some  cases  is  only  a  couple  of  weeks  or  so. 

The  following  is  apparently  the  only  instance  showing  any  possibility 
of  recurrence: 


F.  W.,  aged  thirty-seven;  acrobat;  of  alcoholic  habits  entered  the 
Boston  City  Hospital  October  31, 1890,  with  a  "partial"  luxation  of  the 
right  astragalus;  this  was  re<luced  under  ether;  he  went  out  in  a  week. 
Two  days  later  he  came  back,  the  joint  was  again  dislocated;  this  time 
the  displacement  was  of  the  foot  outward;  reduced;  went  out  after  two 
days  against  advice. 

October  17,  1891,  reentered;  luxation  of  astragalus  forward;  re- 
duced; went  out  after  two  days. 

April  14,  1892,  reentered  with  luxation  of  foot  inward  beneath  the 
astragalus;  reduced;  went  out  after  two  days;  the  same  night  back 
again  with  the  dislocation  reproduced  as  result  of  a  fall.  This  was 
reduced;  he  left  an{l  did  not  reappear. 

In  one  of  the  rare  cases  of  this  sort  in  children  is  one  recorded  of  a 
la<l  of  five  jears  in  whom  some  slight  permanent  projection  of  the  head 
of  the  Iwne  rt*sulted  after  successful  reduction. 

Ordinarily,  however,  these  cases  do  perfectly  well. 

As  to  the  results  of  this  lesion,  if  unrecognized  and  unreduced,  there 
seem  to  be  no  data.  Obviously,  there  must  lie  marked  permanent  varus 
(or  valgus)  defonnity  and  much  loss  of  function. 
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LUXATION  AT  THE  tUEDIOTAESAL  JOINT  (DISPLACEHENT  OF  .SCA- 
PHOID AWAY  FROM  THE  ASTRAGALUS,  OF  THE  CUBOID 
FROH  ITS  ARTICUIATION  WITH  THE  OS  CALOS). 

This  lesion  occurs  from  forces  apparently  like  those  that  produce 
subastragaloid  displacement.     The  two  lesions  are  about  equally  un- 
common.    The  lesion  under  consideration  is  usually  a  displacement  of 
the  scaphoid  'inward  and   necessarily 
downward,  or  upward.  ^     ^ 

Associated  with  this  is  a  luxation,  rl  I'jjl 

or  a  subluxation,  of  the  cuboid  inward 
and  up  (or  down)  from  its  articulation 
with  the  OS  calois.  There  is  marked 
adduction  of  the  front  part  of  the 
foot.  In  all  the  few  cases  I  have 
the  displacement  has  been  uniformly 


inward,  in  the  varus  posit i<  u:  the  reverse  defiinnily  i,-;  said  to  be  rarer, 
hut  does  occur. 

The  clinical  picture  is  exactly  ,>;imilar  to  tliat  of  sidiastragaloid 
luxation  in  all  resjx'cts  except  for  the  lack  of  inelinution  of  the  os  calcis 
inward,  a  point  not  always  easy  to  determine.  The  cuboid  is  separated 
from  the  os  calcis  and  siibiuxated  or  luxated  inward,  but  in  the  cases  seen 
by  the  wTitor  it  has  mil.  curiimsly  enough,  been  i>ossible  to  feel  any 
definite  prinninciice  at  the  anterior  end  of  the  os  eah-is.     This  means 
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(and  the  x-ray  confirms  it)  that  the  luxation  at  the  outer  side  of  the 
foot  is  incomplete. 

Diagnosis. — Adduction  (or  sharp  abduction)  of  the  whole  front  of 
tlie  foot. 


Normal  relation  of  the  os  calcis  to  the  malleoli. 


Normal  motion  in  ankle  flexion  and  extension,  with  loss  of  lateral 
motion  and  of  rotation. 
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Obvious  prominence  of  the  head  of  tlie  astragalus  to  the  outer  side. 

Shortening  of  the  foot,  present  in  none  of  the  other  lesions  so  far 
described.     (See  Fig.  1116.) 

Varus  deformity  of  the  whole  foot,  seen  from  below,  leas  marked 
than  in  any  of  the  previous  forms  (Figs.  1118  and  1119). 

Treatment. — Reduction  in  the  fresh  case  is  simpler  than  with  the 
other  forms  of  tarsal  luxation.  The  front  part  of  the  foot  is  firmly 
grasped  with  both  hands  (see  Fig.  1123)  while  the  assistant  steadies  the 
ankle,  with  a  thumb  on  the  astragalus.  Traction  down  and  inward, 
with  some  plantar  flexion,  is  then  made  on  the  front  of  the  foot,  and  then 
it  is  swung  out  and  upward,  attention  being  paid  to  lifting  the  scaphoid 


Fig.  ]  124.— End.nsulC  after  omw 
he  casB  shown  in  Vig.  1 120.  The  h 
le  aatragalus  was  panly  ««Mt«l  Wl 
clion  wu  ponibU.  Funclion  m 
-ovHl.     Stiir  Home  alitTneu  from  Bh> 


into  its  place  on  the  astragalus — the  cuboid  takes  care  of  itself.  The 
foot  is  ready  for  some  weight  within  three  or  four  weeks.  With  reversed 
displacement  reverse  the  manteuver. 

Results. — Inasmuch  as  none  of  the  strong  ligaments  of  the  foot  are 
usually  torn  in  this  luxation,  it  involves  no  weakening  of  the  arch. 

With  early  reduction  the  foot  is  substantially  undami^ed  and  is 
soon  fit  to  use.  In  the  old  unrecognized  unreduced  cases  the  foot  can 
be  used,  but  is  distinctly  a  clubfoot  in  shape  and  use,  carrying  the  weight 
on  the  outer  side  of  the  sole,  and  having  very  little  useful  motion  of  any 
part. 

Late  Reduction  by  Operation. — The  writer  recently  had  an  oppor- 
tunity to  observe  the  result  in  an  old  unrecognized  dislocation  of  this 
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sort  of  a  year's  duration  in  a  woman  of  forty-two  years.  There  was 
marked  inversion  of  the  foot,  with  entire  inabihty  to  overt,  but  the  foot 
was  perfectly  capable  of  bearing  weight  and  was  painless,  giving,  how- 
ever, much  clumsiness  in  gait  and  a  good  deal  of  uncertainty,  because 
of  the  liability  of  the  foot  to  tip  over  when  walking  on  an  uneven  surface. 
Operation  by  open  incision  was  resorted  to,  and  reduction  effected  with- 
out great  difficulty.  The  results  of  this  operation  were  excellent  with 
the  sole  of  the  foot  no  longer  turned  inward,  and  with  lateral  motions 
possible  to  about  half  the  normal  range.     (See  Fig.  1118.) 

In  inveterate  cases  this  form  of  luxation  gives  a  chance  of  marked 
shortening  of  ligaments  and  tendons.  I  have  operated  on  one  such  case 
of  a  duratif.n  of  three  years  in  a  boy  of  twelve  j'ears,  and  found  this  the 


principal  difficuity,  calling  for  a  good  deal  of  cutting  of  ligaments  arid 
for  some  sacrifice  of  bone  from  tlic  astragalus.  Reduction  was  accom- 
plisheil,  and  tlie  end-rcsuit  wa«  very  satisfactory,  with  moderate  motion 
preserved.     (See  Figs.  1120  and  1124.) 

Subluxation. — The  writer  has  seen  one  case  in  which  there  was  a 
subluxation  in  this  joint  (rotatory  up  and  in,  with  the  cul)oid  in  place), 
with  displacement  of  the  foot  inward,  shown  clinically  and  confirmed 
by  the  ar-ray.  The  patient  left  the  hospital  to  return  in  a  couple  of  days 
for  reduction,  but  di<l  not  reappear  for  a  month.  During  this  period 
he  had  begun  to  walk,  and  the  displacement  had  partially  corrected 
it^self.  He  ilid  not  recall  any  .sudiicn  snapping  back.  Further  treatment 
was  declined.     Function  was  good  and  was  ijnproving  {Fig,  1125). 


CHAPTER  XXXII 
FRACTURE  OF  THE  OS  CALCIS 

This  is  by  far  the  commonest  injury  of  the  tarsus,  and  is,  at  least 
in  the  practice  of  the  larger  metropolitan  hospitals,  a  not  uncommon 
fracture.*  There  are  three  forms  of  this  fracture,  the  one  in  which  a 
part  of  the  bone  is  carried  away  by  strain  thro^vn  on  the  tendo  Achillis, 
a  form  in  which  the  bone  is  simply  crushed,  and  a  third  form,  the 
fracture  of  the  sustentaculum  tali. 

The  majority  of  these  causes,  in  fact  an  overwhelming  majority, 
belong  to  the  second  class — the  class  in  which  there  is  a  more  or  less 
formless  comminution  of  the  bone  as  a  whole ;  this  is  usually  the  result 
of  a  fall  upon  the  feet  from  the  top  of  a  building,  from  a  ladder  or  from 
some  other  height. 

A  similar  form  of  fracture  may  rarely  occur  from  a  simple  slip  and 
twist  of  the  foot.  I  have  seen  one  case  in  which  there  seems  to  be  no 
doubt  that  the  fracture  was  produced  in  this  way. 

Lesions. — The  comminution  in  these  cases  has  certain  relatively 
constant  characters.  The  bone  is  broken  through  in  something  near  a 
vertical  plane,  just  in  front  of,  or  through,  the  posterior  articulation 
between  the  astragalus  and  calcis.  From  this  vertical  line  of  fracture 
there  is  apt  to  be  another  line,  running  backward  more  or  less  horizon- 
tally, but  not  completed  as  a  single  line  of  fracture.  It  runs  off  into 
irregular  planes  of  fracture  at  the  back  end  of  the  bone,  planes  not  always 
shown  in  the  skiagraph.  The  outer  side  of  the  bone,  which  has  a  con- 
siderable cortical  layer,  seems  to  be  constantly  split  away  from  the  rest 
of  the  bone  as  a  sort  of  plate  (Fig.  1127). 

As  might  be  expected  from  the  violence  which  produces  the  fracture, 
what  is  left  of  the  back  end  of  the  bone  is  pushed — one  cannot  say 
displaced,  in  any  exact  sense*-  -upward  and  not  infrequently  more  or 
less  outward  as  well.  (See  Fig.  1128.)  Sometimes  there  is  a  distinct 
tilting  downward  of  the  forward  end  of  the  posterior  fragment.  There 
is  apt  to  be  some  diminution  of  the  total  depth  of  the  bone,  especially  at 
its  forward  end.  The  irregularity  of  the  comminution  in  these  cases 
may  be  judged  from  the  fragments  pictured  in  Figs.  1128  to  1148.  Fig. 
1127  was  a  case  primarily  dififering  in  no  way  from  those  we  usually  see, 
in  which  the  specimen  was  ol)tained  after  amputation,  the  amputation 

*  For  a'lditional  data  the  reader  is  referred  to  Fractures  of  the  Os  Calcis,  F.  J. 
Cotton,  and  Louis  T.  Wilson,  Boston  Med.  and  Surg.  Jour.,  October  29,  1908,  vol. 
clix,  No.  18,  pp.  559-5G5. 
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being  readered  necessary  by  sepsis  introduced  through  a  slough.  It 
will  here  be  seen  that  it  is  useless  to  speak  of  typical  fracture  lines  in 
such  cases. 

It  is,  however,  true  that  the  general  situation  of  the  fractures  ap- 
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proximatcs  that  pivcn  almvc,  as  is  illustrated  in  the  j^-rays  given  here- 
with. Only  very,  very  rarely  do  wr  find  uppruxinmtrly  transverse 
fractures  across  the  neck  of  the  bone,  behind  the  joint  surface.  (Fig. 
1156  was  a  ca.^e  of  this  sort.) 
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Even  more  rarely  do  we  find  fracture  by  avulsion.     (See  Fig,  1153.) 
In  one  case  was  observed  a  loosening  without  displacement  of  the 

epiphysis  of  the  os  caleis  from  a  fall  on  the  foot.*     (See  Fig.  1154,  for 

the  relations  of  the  epiphysis.) 

Synqitoms.— As  a  rule,  the  patient,  aft«r  receipt  of  this  injury, 

is  unable  to  walk  at  all.     He  naturally  cannot  walk  on  his  heel,  and. 


Hf.  IISS— SkMches 


owing  to  the  strain  put  on  the  bone  by  the  tendo  Achillis  in  such  attempt, 
he  cannot  walk  even  on  the  ball  of  the  foot.  I  have  seen  one  patient 
who  could  walk,  but  this  was  a  case  of  comparatively  very  little  displace- 
ment with  solid  impaction. 

Swelling  in  these  cases  is  usually  prompt,  but  not  extreme.     Pain 
is  constant,  but  not  especially  severe. 


c:3 


lino  — Rocklin  ( 
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Diagnosis. — (.'uriously  enough,  no  symptoms  are  ordinarily  given 
in  the  books  by  which  we  may  recognize  this  fracture,  excepting  crepitus 
and  broadening  of  the  heel.f  There  is,  in  fad,  no  difficulty  about  the 
diagnosis,  and  ordinarily  it  can  be  nia<le  in  entire  independence  of  the 
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skiagraph.  The  swelling  and  thickening  lie  entirely  behind  the  medio- 
tarsal  joint.  There  is  thickening  both  to  the  inner  and  outer  side  of 
the  foot.     The  malleoli  are  in  their  normal  position  and  relation,  and 
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Fig.  1133.  lig.  1134.  I  ig.  1135. 
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Fig.  1136.  liR.  1137.  Fig.  1138. 
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Fig.  1139.  Fig.  1140.  Fig.  1141. 
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I  ig.  1 1  IS. 
Figs.  1 133-1  MS.^.Sketclit^s  fnuii  .r-r:iy  |ilate>  in  fracture  of  tlie  o.>,  calci.s  in  tho  author'.s  collection. 

there  is  littl(\  if  any,  intc^rferonce  with  flexion  and  extension  in  the 
ankle-joint  projKT.  There  is  in  many  cases  limitation,  ojUni  absolute, 
of  the  lateral  motions  of  th(^  foot.     In  the  i)resenee  of  a  swelling  (almost 
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always  at  hand)  it  is  hard  to  say  whether  upward  displacement  or 
outward  displacement  of  the  heel  is  present  unless  it  is  extreme. 
There  is  commonly  the  appearance  of  a  shortening  of  the  backward 
projection  of  the  heel,  but  this  is  deceptive;   such  shortening  may  bp 


present  (Fig.  1149):  there  is  usually  little  or  no  shortening  of  the  foot 
as  a  whole  to  be  made  out  by  measuring  or  shown  by  the  x-ray.  On 
palpation  we  find  more  or  less  thickening  below  and  behind  the  internal 


nrr  Inion  (Ihia 
byBranco). 


malleolus,  and  below  the  external  malleolus  there  is  always  a  considerable 
thickening,  giving  commonly  an  entire  loss  of  the  projection  usually 
shown  by  the  external  malleolus  itself. 

On  closer  examination  we  find  that  this  thickening  below  the  mal- 
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leolus  is  not  soft  swelling,  but  an  obviously  bony  thickening.  It  is, 
in  fact,  the  bone-plate  of  the  outer  surface  of  the  bone,  forced  outward 
by  the  spreading  of  the  bone  beneath  it.  (See  Fig.  1127.)  This  one 
sign  seems  to  be  nearly  pathognomonic  of  this  fracture.  For  two  years 
past  I  have  tested  it  on  a  large  number  of  cases  antl  have  failed  to  find  it 
only  in  one  case  where  there  was  a  fracture  of  the  os  calcis,  this  being  a 
case  shown  by  the  a:-ray  to  be  atypical  and  without  comminution.  If 
we  find  this  bony  thickening  in  a  case  in  which  a  fall  upon  the  foot  has 
been  followed  by  disability  and  swelling  below  and  behind  the  ankle, 
there  need  be  no  doubt  about  the  diagnosis. 

If,  in  addition  to  this,  we  find  marked 
hss  of  the  lateral  violions  of  the  foot,  we  may 
say  not  only  that  there  is  a  fracture  of  the  os 
calcis,  but  also  that  this  fracture  has  in  some 
way  involved  the  joints  between  the  astra- 
galus and  the  os  calcis.  This  sign  seems  to 
Ix"  perfectly  definite  in  those  cases  in  which 
this  is  the  only  motion  which  is  limited.  In 
some  cases  this  results  from  direct  smashing 
into  the  joint  (Figs.  1139,  1142,  1145.  and 
1 150)  between  the  astragalus  and  the  os  calcis 
(the  rear  joint,  for  there  are  two;  for  this 
joint  see  Fig.  1127),  or  it  results  from  such 
general  change  in  the  shape  of  the  bones  as 
interferes  with  the  action  of  the  joint  {as,  for 
instance,  in  the  case  shown  in  Fig.  1139). 

The  i-ray  is  of  decided  value  in  these 
cases,  but  not  for  the  purpose  of  diagnosis  of 
the  gross  lesion  so  much  as  to  give  us  infor- 
mation as  to  the  amount  of  displacement. 
For  this  purpose  x-rays  should  always  be 
taken  of  the  sound  foot,  as  well  a«  of  the  in- 
jured one  (Figs.  l\m,  1101).  With  the  great 
variations  in  the  shape  of  this  bone  in  dif- 
ferent in<lividuals,  it  is  only  in  this  way  that 
we  can  form  any  idea  of  the  amount  of  distortion.  It  is  not  at  all 
uncommon  for  {/ood  house  officers  in  the  hospitals  to  overlook  this 
fracture,  even  where  the  skiagraph  is  at  hand,  for  the  fracture-lines  are 
very  often  not  obvious. 

Treatment.^  Inasmuch  as  the  fragments  in  this  form  of  fracture  are 
usually  entangled  so  a*  to  fix  them,  even  if  there  is  no  real  impaction, 
the  question  of  treatment  becomes  one  of  (ictcrmining  which  cases  call 
for  reducticm  and  which  will  do  well  enough  if  simply  fixed  and  allowed 
to  consolidate.  There  are  a  fair  numlier  of  these  ca.-ses  in  which  the  dis- 
placement is  not  very  grcjit.  and  in  which  pretlv  good  results  may  be 
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obtained  by  simply  putting  them  up  in   plaster  until  union   takes 
place. 

This  does  not  mean,  however,  that  this  should  be,  as  it  has  usually 


been,  the  routine  treatment.     A  consideration  of  the  results  of  routine 
treatment,  tn  l)e  cited  later,  leaves  no  doubt  that  in  most  of  these  c&aea 


we  should  try  for  an  improremenl  of  pom'tion,  more  particularly  as  there 
seems  to  be  no  pos.sibilit.v  of  making  things  any  worse. 
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Within  the  past  four  years  my  own  rule  has  been  that  cases 
that  showed  an  obvious  deformity  or  loss  of  motion — cases  in  which 
the  skiagraph  showed  more  than  perhaps  a  quarter  of  an  inch  displace- 
ment— cases  in  which  the  x-ray  showed  spurs  Hkely  to  make  trouble  by 
pressure  in  the  sole  or  elsewhere  (Fig.  1164),  and  cases  in  which  the 
projection  beneath  the  external  malleolus  was  really  considerable, 
should  all  have  an  attempt  made  to  improve  the  position  under  ether. 
The  method  of  going  about  to  obtain  such  im- 

G,^ provement  is  as  follows: 

K,  The  patient  is   fully  anesthetized,    the   foot   is 

Tr^—,"^ — ''  brought  into  plantar  flexion  so  as  to  relax  the  tendo 

Fi(  1156— Skeirh  AohilHs,  and  the  os  calcis  is  grasped  firmly  just  in 
from  i-ray  piaie  ^f^pre-  fmnt  of  the  tendo  Achiliis,  and  an  attempt  is  made 
o»  eflicia  flaiifiiw);  to  drag  it  downward.  If  this  fails,  as  it  usually 
regular.  does,   OH    accouiit  of   the  difficulty  of  securing  a 

sufficient  grip,  we  attempt  to  break  up  the  im- 
paction bj'  a  lateral  rocking  movement  and  then  bring  the  bone  down- 
ward after  the  fragments  are  loosened.  If  this  does  not  work,  there  is 
one  method,  which  sounds  very  radical,  but  is  really  perfectly  safe  and 
simple,*  by  which  we  may  attain  the  desired  result.  After  disinfection, 
we  make  a  small  hole  in  the  skin  just  in  front  of  the  tendo  Achiliis,  on 


lM>th  outer  and  inner  sides,  and  then  thni.st  a  stwl  spindle  (most  con- 
veniently a  sound  of  alxtut  22  caliber,  French)  tlirough  from  side  to  side 
in  front  of  the  tendo  .-Vchillis  (Fig.  1102).  With  tlii.-*  grip  there  is  no 
difficulty  in  liringinn  the  Imiie  down  where  we  want  it.  at  any  time 

within  11  week  or  so  .)f  tlic  injury. 

•  Cotton  iiiiii  WilsiH.;   H<l^torl  M.vl,  and  Snr«.  .Tour.,  Orliihcr  21).  lims. 


TREATMENT    OF    FRACTl'K 


When  the  position  has  been  corrected,  there  is  little  tendency  to 
redisplacement  unle^ss  the  anlcle  is  dorsally  flexed. 

We  next  test  the  lateral  motion  and  make  sure  that  pronation  and 


supination  (lateral  rotation  of  the  foot)  can  be  fully  (-arried  out.  If 
necessary,  we  force  these  motions  to  their  limit  before  bt^ing  satisfiod 
with  the  condition  of  things. 


After  thin  is  done  we  have  two  thin^  to  attend  to:  first,  a  reduction 
of  the  prominence  of  the  bone  imder  the  external   malleolus,   and, 
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second,  the  best  possible  securing  of  impaction  of  tlie  various  fragments. 
Both  these  objects  are  secured  by  strong  lateral  pressure  simultaneously 
exerted  on  both  sides  of  the  bone.  The  fragments  are  so  much  splintered 
that  in  this  way  I  have  often  found  it  easy  to  secure  a  pretty  satisfactory 
impaction  witli  no  other  force  than  the  hands,  and  have,  at  the  same 
time,  reduced  the  prominence  of  the  outer  surface  of  the  bone  almost  to 
the  normal  plane.  More  often  it  is  necessary  to  lay  the  foot  on  its 
inner  side,  on  a  firm  sand-bag  (Fig.  1163),  and  reimpact  the  fragments 
with  a  heavy  mallet,  using  a  folded  felt  pad  to  protect  the  skin  and  to 
make  sure  against  striking  the  external  malleolus. 

When  the  reduction  has  been  accomplished,  the  foot  is  put  up  in 
piaster  in  slight  plantar  flexion  with  a  "saddle"  pad  of  felt  about  the 
top  of  the  heel,  and  a  sheet  of  felt  across  the  dorsum  of  the  foot.     As 


the  plaster  sets,  traction  downward  is  made  on  the  heel,  while  the  posi- 
tion of  the  foot  is  secured  by  presising  down  on  the  dorsum  and  molding 
the  plaster  upward  to  fit  the  arch  of  the  foot. 

Curiously  enough,  cases  so  treated  never  show  any  considerable 
painful  reaction,  and  rarely  even  any  increase  in  swelling. 

The  only  danger  is  that  of  making  the  fracture  compound,  and  that 
is  a  theoretic  ixi.-wibility :  it  has  never  happened  yet. 

The  improvement  in  position  is  very  satisfactory  indeed. 

Union  in  these  cases  is  verj'  prompt.  After  a.  week  the  fragments 
are  immovabh',  and  after  three  weeks  there  seems  to  be  no  giving,  even 
under  weight.  I  have,  however,  felt  that  at  leaj^t  a  month  should  be 
allowed  l)efi)re  putting  wei^lit  upon  the  foot,  iiiid  iin  even  longer  time  if 
both  heels  have  been  broken. 

Not  later  tiiim  ten  days  from  the  time  of  the  reduction  the  plaster 
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should  be  cut  and  active  motion  of  the  foot  allowed  and  encouraged  for 
cert^n  periods  in  the  day,  the  cut  plaster  being  reapplied  in  the  intervab. 

As  to  the  time  after  the  accident  best  suited  to  the  reduction,  there 
need  be  no  rules,  because  the  hemorrhage  and  the  primary  reaction  in 
these  fractures  are  comparatively  slight,  and  the  reaction  after  reduction 
is  almost  nothing.  Even  if  we  use  the  spindle  in 
front  of  the  Achilles  tendon  to  aid  reduction,  the 
fracture  is  not  thereby  made  compound,  and  we 
run  no  additional  risk. 

Treatment  of  Fracture  of  the  Avulsion  Type  or 
of  Transverse  Fracture. — Here  the  deformity  is  one 
of  upward  displacement  only,  maintained  by  the 
pull  of  the  heel-cord.  Therefore  treatment  must 
be  in  plantar  flexion  or  by  tenotomy  of  the  ten- 
don.* Simple  replacement  and  holding  with  pads 
has  been  tried:  open  operation  is  the  alternative. 

Tenotomy  and  fixation  In-  a  temporary  nailing  seems  to  be  the  r 
tional  combination. 

Results  in  any  case  seem  to  bo  good. 


lillia  lo  DVB 


Compound  Fractures  of  the  Os  Calcis. — Tlieae  are,  fortunately,  rare, 
but  occur  as — (a)   ordinary  compound  fractures  from  the  accident; 


*  Tenotomy  of  the  lendo  Achillin  is  a  matter  of  n< 
tendon  ix  rul  within  an  ionh  of  Its  insertion,  there  \n  n 
(Ihere  is  no  lonilon-shpalh),  anil  in  three  weeku'  timi 
lenilon. 


risk  or  (iiaad vantage.  If  the 
1  tendenoy  to  Rreat  rptraction 
we  have  a  fairly  strong  new 
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(b)  as  secondarily  open  fractures  exposed  by  sloughing  of  the  skin. 
Owing  to  the  comminution,  the  prognosis  of  either  type  is  bad. 

I  have  seen  two  of  type  a,  with  one  amputation  and  one  case  ap- 
parently healing  well  when  seen,  and  two  of  type  b,_of  which  one  came 
to  amputation  for  active  sepsis  and  one  lost  most  of  the  calcis  by  necro- 
sis, but  after  many  months  got  a  foot  on  which  he  walks  after  a 
fashion,  with  fair  reproduction  of  bone  by  the  periosteum. 

Results. — The  results  of  these  fractures  when  treated  by  ordinary 
conservative  methods  are  often  very  unsatisfactory.  I  have  taken 
pains  to  look  up  a  good  many  of  these  cases.  Some,  perhaps  a  half, 
have  serviceable  though  not  normal  feet,  but  a  surprising  proportion 
are  more  or  less  crippled,  and  the  disability  is  not  one  that  will  improve 
with  time.     The  causes  of  disability  are; 

(a)  Loss  of  arch  of  the  foot,  resulting  in  pressure  on  the  structures 
of  the  sole. 


(b)  Loss  of  the  arch  with  projection  of  fragments  into  the  sole  (Figs. 
1164  and  1165),  giving  unbearable  tenderness  of  the  heel. 

(c)  Outward  tleviation  of  the  heel,  with  secondary  static  flat-foot 
(Fig.  1167). 

((/)  Simple  fiat-foot  from  weakness  of  ligament,  etc. 

(e)  Pain  from  pressure  of  the  external  malleolus  against  the  thick- 
ened outer  side  of  the  os  calcis  (Fig.  1169).  This  corresponds  exactly 
with  the  similar  pain  from  pressure  a.ssociated  with  exaggerated  flat- 
foot,  where  the  external  malleolus  touches  tlie  os  calcis 

(/)  Loss  of  motion  uf  the  foot  in  pronation  and  supination,  due  to 
damage  in  or  near  the  posterior  joint  betwet-n  astragalus  and  os  calcis. 

These  causes  of  disability  may  naturally  be  variously  combined  in 
the  single  case. 

The  projection  of  fragments  into  the  sole  of  the  foot  may  be  dealt 
witli  l>y  (ipcration,  with  removal  of  such  fragments.  Pres.sure  on  the 
structures  of  the  .idle,  due  to  simple  loss  of  the  arch,  cannot  be  remedied 
in  this  way,  but  may  be  alleviated  by  wearing  in  the  .shoe  a  thick  pad 
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of  felt  under  the  keel  itself  (Fig.  1166),  Outward  deviation  of  tlie  heel 
with  the  flat-foot  resulting  cannot  be  relieved  in  most  cases  by  the  use 
of  any  plate  or  support.  All  that  can  be  done  is  to  resort  to  Gleich's 
operation  {devised  for  flat-foot),  which  consists  in  cutting  across  the 
OS  calcis  at  its  neck,  and  shifting  the  posterior 
portion  down  and  inward.  (Kee  Fig.  1168.) 
This  I  have  donp  in  one  case,  with  consider- 
able improvement,  but  It  is  an  undesirably 
extensive  operation. 

Pain  from  pressure  of  the  external  mal- 
leolus may  be  relieved  by  chiseling  out  the 
major  portion  of  the  bony  projection  which 
is  in  the  way  {Fig.  1169).  There  is  little 
tendency,  it  seems,  to  reformation  of  this 
bone.  This  operation  also  I  have  done  but 
twice,  and  am  not  ready  to  generalize,  though 
the  result  in  these  cases  was  good. 

Loss  of  motion  in  the  foot  may  be  some- 
what improved  by  forcible  correction  under 
ether,  but  inasmuch  as  it  is  partly  due  to 
limitation  from  fracture  into  the  joint,  partly  to  shortening  of  muscles 
and  tendons,  the  improvement  to  be  gained  is  limited  if  this  measure 
is  postponed  until  after  the  fracture  is  united. 

It  will  be  seen,  from  what  has  been  stated,  that  this  fracture  is  one 


'    flsl-fwl^  spplica 


mueil  trouble  froni  Malip  I 
tool.  Unfurtunatrly.  in 
mueh  BA  the  point  oi  Bupii 

n^   iliS^ulI   to^rell™  » 


Ihe   thiclwiiing  [mm  caLliu 
the    bone  oddin^t   whicta   t 


which,  in  my  belief,  has  been  somewhat  neglected,  an<l  in  which  it  is 
possible,  by  careful  treatment  based  on  study  of  the  individual  case,  to 
obtain  much  better  results  than  the  very  unsatisfactory  ones  which  now 
so  frequently  result  from  this  injury. 

For  the  sake  of  complotcncss  i1  muy  Iw  wpII  lo  note  tliat  Ekcliorn  (Nonl.  Med. 
Ark,,  Htotkhohii.  1904.  iv,  Atd,  1.  No.  15)  rep«rte<l  rni  "isolate!  luxutioii  of  the 
ealcaneum."    Tliis  article  I  have  not  bi'cci  ablp  to  obtain. 


CHAPTER  XXXIII 

OTHER  TARSAL  LESIONS 

LUXATION  OF  THE  CUBOID  BONE 

Isolated  luxation  of  the  cuboid  is  recorded.  The  luxation  may  be 
up,  down,  or  outward.  Partial  luxations  of  the  cuboid  on  the  os  calcis 
without  other  injury  are  on  record  (Bahr).  More  usually  such  sub- 
luxation is  only  part  of  a  mediotarsal  displacement,  a  displacement  in 
this  case  rotatory,  for  the  cuboid  is  here  the  axis,  so  to  speak,  of  a 
twisting  luxation.     (See  Fig.  1121.) 

Except  whore  the  luxation  is  part  of  the  mediotarsal  lesion  and  is 
reduced  with  it,  our  obvious  means  of  reduction  will  be  by  traction  and 
arfduction  of  the  front  part  of  the  foot,  combined  with  appropriate 
direct,  pressure.     If  this  measure,  with  rockings  and  rotations,  fails, 

our  recourse  must  be  open  reduction, 

and,  failing  in  that,  resection  of  the 

cuboid. 

Nothing  especial  is  to  be  said  about 

later  treatment,  or,  so  far  as  the  data 

go,  about  results. 


FRACTURE  OF  THE  CUBOID 

This  results  apparently  only  from 

crushing  injuries;  it  is,  therefore,  likely 

to    be   a    comminuted    fracture,   and 

""  rVl[shrn7"'ili'MTe[iL|lia%iMi'Mi!''  '''      '"'^>'  '"^'  ''ompound.     Thcfp  is  not  apt 

to  be  any   groat  displacement   unless 

there  are  luxations  or  fractures  of  other  bones  of  the  tarsus  associated 

with  this  fracture. 

Diagnosis  is  made  by  signs  of  localized  injury,  by  crepitus  (crepitus 
here  and  in  other  tarsal  injuries  is  often  enough  not  obtainable  where 
we  might  reasonably  expect  it),  and,  most  definitely,  by  the  skiagraph. 
Treatment. — Save  for  general  restoration  of  the  outlines  of  the  foot 
we  can  do  nothing  to  improve  position.  The  foot  may  best  be  put  up 
ill  a  plaster-of-Paris  dressing  reaching  from  the  ball  of  the  foot  to  just 
below  (he  knee.  Consolidation  is  prompt.  Unless  associated  injuries 
of  soft  parts,  etc.,  are  severe,  passive  motion  may  be  allowed  at  thre^ 
weeks;  weiglil-beuring  may  be  begun  to  some  degree  at  four  or  five 
weeks  after  tlie  injury. 
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Prognosis. — So  far  as  we  have  any  data,  no  especial  disability  at- 
taches to  this  lesion.  Naturally,  somp  lameness  persists  for  a  time  and 
there  is  some  tendency  to  pronation  of  the  fpot,  to  Iw  piarded  against 

as  in  all  injuries  in  this  region. 

LUXATION  OF  THE  CUNEIFORSIS 
Luxations  of  the  cuneiform  bones  as  a  group,  or  singly,  upward  or 
downward,  with  or  without  (iisplacement  of  the  corresponding  metatar- 


sal or  metatarsals,  do  occasionally  occur.  The  causes  are  not  clear. 
The  trauma  usually  seems  disproportionalely  slight.  Diagnosis  de- 
pends on  direct  examination. 

Reduction  is  by  traction  and  pressure,     deduction  of  a  bone  dis- 


located niiiiitu  obviously  pn'sents  the  gn-atest  difficulty:  reduction  may, 
indeed,  be  im|mu'Iiciiblc;  if  s[>,  and  if  the  displaced  b^me  is  prominent, 
it  may  be  well  to  excise  il,  .Vpiwrciitly  the  los-i  of  even  the  first  cunei- 
form is  not  a  very  seriiuis  in:tttcr. 
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After-treatment.— Fixation  for  three  weeks  to  six  weeks,  according 
to  the  severity  of  injury. 

Prognosis.^Good — with  the  usual  reservation  as  to  necessary  pre- 
cautions in  re(;ard  to  pronation  that  apply  to  all  tarsal  injuries.  Prog- 
nosis must  take  large  account  of  asuodated  injuries. 

FRACTURE  OF  CUNEIFORM  BONES 
Those  fractures  are  rare ;  they  occur  a*  a  result  of  complicated  smash- 
ing injury  of  the  foot. 

Diagnosis. — Inferentially  made  on  the  basis  of  disturbed  relation  of 
landmarks;  definite  diagnosis  impossible  save  by  x-ray. 

Treatment. — Restoration  of  the  general  contour  of  the  foot — 
restoration  (as  nearly  as  may  l>e)  of  the  relations  between  landmarks; 
there  are  no  tiefinite  schemes  of  manipulation. 

Prognosis.^The  prognosis  is  es- 
I^^^B  scntially  that  pertaining,  in  general, 

^^^^^K  to  crushing  injuries  of  tlie  foot,  pro- 

^^^^^B  vide<i   a   reasonably   accurate  read- 

^^^^^K  justment  has  been  made. 

^^^^^■^^^^^^^■1  other                 of  the  tarsus  may 

^^^^^^^H^^^^H  occur  (usually  from  direct  smashing), 

'^^^^H  but  are  so  rare  and  so  obscure  that  we 

^^^^M  have  no  accurate  knowledge  of  them 

""  save  as  operation  or  the  skiagraph 

Hk.  LiTJ-  rrn.Mii.- of  ihc-ii|irpc-j !■■■[-  fumi.sh  us  information.     Ordinarily, 

Ilwrnie'iiwitr'"""  ■  ""  ' '^"""""""""' "  the  lesions  arc  multiple.     Such  frac- 
tures arc  not  rarely  compound. 


Fortunately,  the  displaccnicnt  i«  apt  to 

he  slight,  and  the  treatment 

■ailed  for  is  only  ruutine  fixation,  with  UMjl>il 

iKution  not  too  long  delayed. 

Sulislimtially  tlie  presence  of  fracture  < 

:>r  its  absence  does  not  ob- 

-■iously  affect  treatment  or  prognosis  in  the 

criishing  injuries  of  tlie  foot 

n  which  sucli  fractures  occur.     Failure  to 

recover  complete  function 

s  not  uncoiiuiKjn  and  occurs  at  times  evt 

■n  when  no  skeletal  damage 

•an  be  made  out:  tlic  crushing  of  soft  parts 

seems  the  important  factor. 

CHAPTER  XXXIV 

HETATARSALS 

DISLOCATION 

The  metatarsals,  as  a  whole  row,  may  not  uncommonly  he  dislocated 

upward  on  cuneiforms  and  cuboid.     Dislocation  in  other  directions  is 

rare.     The  lesion  commonly  occurs  from  apparently  sliglit  trauma — a 

misstep  in  stepping  on  a  curbing,  a  slight  unexpected  fall  on  the  ball  of 

the  foot,  entanglement  of  the  foot  in  a  stirrup,  etc.     It  may,  of  course, 

result  from  severer  trauma,  in  twists  of  the  foot  caught  in  machinery,  etc. 

Diagnosis  presents  the  only  difficulty. 

The  foot  is  naturally  swollen,  and  the  {Icfonnity  produced  is  unbe- 
lievably slight. 

Accurate   examination   of   landmarks   should   give   the   diagnosis. 


There  is  some  shortening  of  the  fmtt  nu  iMircd  from  tips  of  toes  to  con- 
vexity of  heel— this  will  ran'ly  Ik  o\er  '  >  to  '4  mih 

Pressure  on  the  mctatarsulN  m  tin  h\]\  of  thi  foot  (see  Fig.  1188) 
in  these  cases,  as  in  fractures,  giM-  tcnikrne--.-.  but  this  docs  not  help 
us  in  diagnosis  of  luxation  Viriiw.  fritturi 

Reduction  is  by  traction  cvrttd  m  tin  dinttion  of  the  long  axis  of 
the  foot,  combined  with  a  rotkmg  motion  up  md  down,  and  direct 
pressure  on  the  projecting  ba.-'c- of  tht  mdttir-al  bones.  There  seem 
to  be  no  cases  of  failure  to  redui  i  tlu  lux  ition  if  diigno-is  has  been  made. 

After-treatment  follows  gem  ral  Imi  - 

Prognosis. — If  the  luxation  hi*  Iwii  ndmcd  th(re  seems  to  be  on 
especial  disability  assoclatotl  with  thi*  le*ion 


METATARSALS 


The  prognosis  is  good  despite  the  wide  tearing  of  hganienta  neces- 
sarily associated. 

There  seems  to  be  no  more  tendency  to  flat-foot  than  with  other 


tarsal  injuries.  There  may  be  some  pain  on  plantar  flexion,  persisting  for 
some  time. 

Even  if  the  lesion  is  overlooked  ami  unredueetl  on  account  of  swelling, 


r 


the  spontaneous  restoration  of  function  seems  to  l>e  better  than  might 
be  expected,  though  there  is  some  deformity,  sotiie  pronation,  and  an 
entire  inahility  to  rise  on  tlie  toes  or  to  exert  a  proper  thrust  with  the 
front  foot  in  walking. 


METATARSALS— ISOLATED    LUXATION'! 
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METATARSALS 


METATARSALS- ISOLATED  LUXATIONS 

Any  one  or  any  group  of  the  metatarsals  may  be  luxated  up  or  down. 
Isolated  luxation  occurs  oftonest  with  the  first. 

Recognition  of  displacement  must  be  made,  in  these  cases,  purely  on 
localization  of  swelling  and  tenderness,  on  recognition  of  the  bony 
deformity  by  touch,  and  by  pres.sure  on  the  ball  of  the  foot  (Fig,  1188), 

Reduction  is  by  traction  and  direct  pressure.  If  this  fails,  we  have 
no  means  of  relief  save  recourse  to  incision  and  recluction  of  the  dis- 
placed bone. 

FRACTURE  OF  THE  METATARSALS 

Fracture  of  the  metatarsals,  save  for  the  fifth,  results  from  direct 

violence  only:   tliat  is,  from  a,  weight  falling  or  pressing  on  the  foot — 

on  the  dorsum.     So  far  as  ai>pearH,  impaction  fractures  analogous  to 

those  of  the  metacarpus  do  not  occur.     We  may  have  fracture  anywhere 

in  the   shaft  of  the  metatarsals  from  the 

'  ,,  liase  down.     Most  commonly   it  is  at  or 

about  the  middle.     Only  rarely  is  it  close 

to  either  end. 

In  one  case  (see  Fig.  1180)  have  I  seen 
sejtaration  of  the  proximal  epipliysis  of  the 
first  metatarsal.* 

Very  eomnicniy  more  than  one  meta- 
tarsal is  involved.t 

As  a  rule,  the  fracture  occurs  toward 


W(     \T  \i    ~lV     J       the  middle  of  the  shaft. 


'  i=^  r         /  Diagnosis. — Cnisliing   injuries   of    the 

ve  ccrtiiin  peculiarities.  Irre-tpeclive- 
ly  damage,  we  find  in  these  eases 
r.iiir  iii.-nit.ii-':iij'  ..Ln.HiiiH  fri.ii.  J-  great  f^welling  promptly  following  the  acci- 
"' '""  ■  dent,  total  disability,  nuicli  pain,  and  ten- 

derness. The  swelling  rapidly  iiecumes  so  tense  that  we  can  feel  noth- 
ing; the  whole  foot  is  so  sensitive  that  any  localiKed  tenderness  goes  for 
nothing. 

So  far  as  direct  examination  gi'es,  we  have  little  to  go  on.  Differ- 
ential diagnosis  as  to  which  bone  is  involved  is  depenilent  on  (me  sign 
only,  namely,  the  prc-icnce  of  deep  tenderness  on  pressure  in  the  long 
axis  of  the  bone.  (Sec  Fig.  1 18,S.)  This  gives  us  some  indication.  Be- 
yon<l  this  1  nnist  confess  that  I  have  usually  fomid  all  signs  useless. 
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Here,  more  than  in  almost  any  region  of  the  body,  we  are  dependent 
on  the  a;-ray  for  detailed  diagnosis. 

Treatment. — With  tlie  diagnosis  once  muile.  treatment  must  be 
din^cted  toward  the  best  possible  reduction  and  fixation  of  the  fragments, 


but  with  particular  attention  to  two  factors — namely,  projection  on  the 
dorsum  an<l  projection  downward  into  the  plantar  structures. 

Accurate  reposition  laterally  is  not  very  important,  but  if  there  is 


a  projection  of  either  fragment  upward,  lx)ot  |)re.'<sure  is  almost  certain 
to  make  trouble,  and  any  considerable  pmjection  downward  on  the  plan- 
tar side  is  almost  certain  to  cause  permanent  tenderness  of  a  serious 

sort. 
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Our  best  guide  here  is  the  x-ray.  Any  displacement  found  to  exist 
may  be,  and  should  be,  reduced  at  once  or  even  at  the  end  of  one  or 
two  weeks. 

In  general  we  may  say  that  upward  displacements  are  less  serious 
and   more  hkely  to  be    recognized.     Consequently  our  attention  is 

directed  to  downward  displacement. 

In  default  of  exact  data  we  are  safe  in 
putting  up  such  a  case  in  plaster,  or,  still  better, 
in  a  plantar  splint  with  felt  padding  (Fig.  1189), 
in  such  fashion  that  the  arch  of  the  bone  is  not 
only  restored,  but  perhaps  slightly  exaggerated. 

After-treatment. — Metatarsal  bones  carry  a 
good  deal  of  strain  and,  except  in  cases  where 
the  first  metatarsal  is  not  involved,  fixation  and 
rest  is  in  order  for  not  less  than  five  weeks,  fol- 
lowed by  massage,  passive  motion,  and  gradual 
use. 

Prognosis. — Properly  handled,  fractures  of 
the  metatarsals  leave  no  disability  of  consequence 
unless  there  has  been  much  damage  to  the  soft 
parts. 

Fractures  healed  with  upward  displacement 
are  apt  to  give  a  good  deal  of  trouble  from  fric- 
tion of  shoes. 

A  loss  of  the  convexity  of  the  bone  gives  some  static  disturbance, 
and  is  apt,  according  to  its  degree,  and  according  to  the  bone  in- 
volved,* to  conduce  to  the  occurrence  of  flat-foot. 

Projection  of  either  fragment  into  the  sole  gives  pressure  either  on 
the  nerves  or  on  tlie  other  soft  parts,  and  is  apt  to  giv^e  a  good  deal 


Fig.  1189.— Plantar 
splint;  cut  to  the  i»hap<*  of 
the  sole.  &s  .shown  in  the 
lower  sketch;  applicii  as 
shown  in  the  upper  sketch. 
Note  pO!<ition  and  direc- 
tion of  adhesive  ."Straps. 
There  shoiiUl  be  .special 
padding,  preferablv  of  felt, 
at  A  ,  to  preserve  the  curve 
of  the  arch;  at  li,  to  main- 
tain a  comfortable  position 
of  the  toes  (the  toes  are 
not  comfortable  when  held 
straight  out). 


Fig.  1 190.  Displacement  of  the  sf»rt 
shown  in  the  sketch  is  apt  to  give  trouble 
from  friction  of  the  shoe. 


I'ig.  1191. — The  same  displacement  may 
give  trouble  from  pressure  in  the  sole,  from 
pinching  nerves  or  other  soft  parts  l>etween 
tilt?  projection  of  the  fragment  and  the  sole  of 
tjie  boot. 


of  disturl)ance.  This  may  l)e  relieval)le  by  pads  that  distril)ute  the 
weight,  or  a  late  operation  may  l)e  called  for—  a  removal  of  the  projecting 
spur. 

*  Anatoriiically,  uccordirip;  to  von  Moyor  and  othor.><,  tlio  ."^ocond  and  third 
niotafarpal.'^  carry  the  strain  of  the  arch.  In  fart,  clinically,  it  sccni.s  to  he  the  first 
metacarpal  that  is  peculiarly  important  for  the  preservation  of  this  arch. 
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FRACTURE  OF  THE  FIFTH  METATARSAL 
This  bone  may,  of  course,  be  broken  by  sma-sliinK.  but  tboro  is  a 


Fin,  1192.-] 


therelor*  any  IhIitkI  iitniiii  Iraiiamiltt^l  throutth  tl: 
«hafl  will  litcnk  llir  Ijkiii;  bI  or  luuir  >lip  fihI  ••{  this 
fi«d  imnlim.      Frii<>lure»  uf  lliis  ni.n  aw  rciiiiiii..i, 


fracture  peculiar  tii  it— jiecuiiar  in  both  cause  ari(i  cliaracter, — namely, 
the  fracture  of  the  fifth  metatarsal  hi/  inrer-tinn. 

Aijpareiitly  never  recoftnized  previous  to  Jones'  description  in  1902,* 
•  RolKTt  Jonc«,  Ann.  Siirg.,  1902,  vol.  xxxv,  p.  I197. 
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it  seems  none  the  less  to  be  relatively  common.     I  reported  cases  in 
1903,*  and  Bricknert  and  others  have  added  to  the  list. 

The  fracture  is  a  pure  inversion  fracture,  caused  by  treading  on  the 
outer  side  of  the  foot.     Usually  sufh  turning  of  the  foot  is  due  to  a  slight 


miscalculation  of  the  ground  level  or  to  a  misstep.  In  one  of  my  cases 
the  patient,  a  woman,  slightly  turned  her  ankle  in  dancing.  The 
force  pmduchig  the  injury  is  usually  slight.^     The  mechanism  is  ob- 


viously a  sharp  adiluction  of  the  front  end  of  the  metatarsal  Ixine,  bring- 
ing a  cros.s-strain  to  bear  just  in  front  of  the  broad  basal  portion  of  the 


■r.    ]t<,Mijn  Med.   , 
.i.rur'if  SiirB..<>.' 

l([ll,l.lill!lM),sllOW. 


ml  Surft.  Jour.,    I00:(.   <xii\ 

,  hmh;. 

I  n  simil!lrl(■^bll('ompli('illin 
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bone,  which  is  held  firmly  appressed  to  the  similarly  broad  base  of  the 
fourth  metatarsal  by  very  strong  ligaments.  Near  the  front  of  the  broad 
base  the  metatarsal  gives  way.  There  may  be  a  fissure  of  the  outer  side 
only,  or  a  clean  break  across.  The  site  varies  somewhat,  as  shown  by 
the  tracings  appended. 

The  pain  is  not  great,  and  the  immediate  disability  is  only  partial. 
All  the  cases  I  have  seen  have  been  assumed  to  be  a  sprain  of  the  ankle, 
and  the  patient  has  walked  more  or  less  after  the  injury.  Naturally 
the  foot  grows  worse  with  use. 

Diagnosis  is  dependent  on  localization  of  tenderness,  slight  local 
swelling,  tenderness  at  the  base  of  the  bone  on  inward  pressure  at  the 
distill  end  (Fig.  1194),  and  confirmation  (not  absolutely  necessary)  by 
the  x-rav. 

Treatment  consists  in  the  application  of  an  arch-pad  of  felt  with 
firm  strapping  of  the  foot-  there  is  no  deformity  to  reduce.  Absolute 
rest  for  seven  to  Urn  days,  with  careful  use  thereafttT  under  protection 
of  pads  and  strapping,  gives  good  results  with  no  unpleasant  sequelae. 


CHAPTER  XXXV 
THE  PHALANGES 
LUXATION  OF  THE  TOES 
Luxation  of  the  toes  is  common  enough,  and  not  very  important  if 
recognized. 

Most  important  is  the  displacement  of  the  great  toe,  occurring 
most  often  as  an  upward  displacement  of  the  distal  phalanx.  Fig.  1199 
shows  the  lesion  and  the  deformity;  here,  as  also  with  dislocation  of  the 


ixinial  j»h!iiiiiiu''s 
iiildi^xpocl. 


(if    fivi'    Iocs 
(1-V    1H)L>). 


n'tatarsals,  the  dcformily  i.i  less  than  we 


1  uiii'  lof  is  dislocati'diat  times  the  whole  row 
uxatcd    from   tlif    i'iirri's]iiiniliiiK   metatarsals 
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Displacement  may  l>e  of  the  distal  bone  up  or  down,  oftener  up; 
rarely  we  see  lateral  luxation  or  oftener  subluxation. 

Diagnosis  ((epends  on  the  obvious  disturbance  of  relations  as  com- 
pared with  those  of  the  sound  foot,  more  particularly  in  regard  to  short- 
ening, which  is  invariably  present  in  all  these  luxations.  The  lack  of 
crepitus,  the  difficulty  of  reduction,  the  lack  of  tendency  to  recur,  speak 
against  fracture. 

Reduction  is  by  traction,  with  a  rocking  motion  and  with  direct 
pressure.  In  backward  luxations  hyperextension  with  downward  push 
may  be  called  for.  There  are  no  especial  obstacles  met  with  in  luxation 
of  the  toes  like  those  opposing  reduction  of  luxations  in  the  hand. 

Prognosis  is  good  if  liisplacements  are  reduced. 

'-> 


^ 


Fig.   1201.— Fracture  of  tbe  proxi- 


FRACTUEE  OF  THE  TOES 

Fracture  of  the  toes  i.s  common  enough,  and  results  usually  from 
direct  violence.  The  only  trauma  that  we  may  classify  as  indirect  vio- 
lence is  that  in  whJcli  the  toe  is  struck  on  the  end  or  spread  away  from 
its  fellow.  Such  injuries  occur  to  the  bare  foot  only,  usually  from 
"stubbing"  the  toes  against  a  chair  or  bed  in  a  dark  room  at  night. 
Either  fracture  or  luxation  may  result. 

The  common  fracture  is  from  crushing. 

Any  phalanx  may  be  broken.  Swelling  is  prompt,  and  the  signs  of 
crushing  are  apt  to  mask  the  fracture.  Even  with  crushing,  comminuted 
fracture  is  the  exception. 

If  the  great  toe  is  involved,  we  not  rarely  have  compound  fracture — ■ 
compound  on  the  dorsum. 

Compound  fracture  of  other  toes  is  unusual. 
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Diagnosis  is  by  abnormal  mobility  and  crepitus. 

Treatment. — Immobilization  is  all  that  is  needed  save  in  compound 
cases. 

Ordinarily,  there  is  no  tendency  to  displacement — a  plantar  splint 
is  enough. 

Results. — No  serious  result  is  to  be  apprehended.  The  usual 
trouble  is  tenderness  and  inability  to  wear  a  shoe,  even  for  some  time 
after  union  is  firm,  on  account  of  thickening  and  soreness. 

End-results  are  uniformly  good,  even  if  there  is  some  deformity. 


INDEX 


Abduction  in  hip  fracture,  465  and  Fig. 

796,  p.  466 
Acetabulum,  fracture  of,  40S 
fracture  with  penetration,  411 
through,  409 
Acromion,  epipliyjsis,  147 
fracture.  147 
''spur"  of,  1.52 
Acute  flexion,  dangers  of,  Figs.  393-395, 
p.  281 
in  elbow  fracture,  p.  258,  261  and 

Figs.  324,  325,  326,  327 
in  separation  of  the  epiphysis  at  the 
knee,  5()4 
Adhesions  as  cause  of  stiff  joints,  345 
Adhesive  pla.ster,  in  treatment  of  Colles' 
fracture,  354 
strapping    in    ankle   injury,   556   and 
Fig.  1()47,  p.  574 
Age  as  a  cause  of  fra(;ture,  24 
Allis  on  hip  luxation,  43() 
Allis's    reduction    of    anterior    luxation 
at  the  hip,  443 
for  posterior  luxation  at  tlw  hip,  43S 
Anatomic  neck,  fracture  of,  with  shoul- 
der luxation,  178 
of  humerus,  fracture  of,  193 
Anatomy  of  epiphyses  of  the  hand,  380 
Ankle,  compound  fracture,  575 
luxation,  543 
diastasis  of  tibia  and  fibula,  544 
fibula  luxation,  543 
fracture  of  both  bones,  5()3 
diagnosis,  565 
treatment,  566 
complications,  575 
fracture-luxation,  540 
fractures,  operative  treatment,  586 

results  of,  577 
"inversion  Pott's"  fracture,  560 


Ankle,  landmarks,  535 
luxation,  538 

backward  with  fracture,  556 
reductions,  542 
Pott's  fracture.  545 

with  posterior  fnigment,  556 
separation  of  epiphysi^s,  570 
sprain  of,  576 
Anterior-supt^rior  spine,  416 

l(»sion  of.  414 
Arch  pad.  Fig.  1048.  p.  574 

weakening    of,    after    ankle   fracture 
579 
Artery,  axillary,  rupture  of,  184 
Astragalus,  fracture,  594 
of  body  of,  597 
longitudinal,  597 
neck,  596 
landmarks,  535 
luxation  of,  589 

with  fracture,  592-3 
rwluction,  591 
results  of,  593 
resection,  593 
Atlas,  luxation  of,  axis  and,  65 

luxation  of  occiput  on,  65 
•Avulsion  fracture  of  os  calcis.  Fig.  1151, 
p.  613 
of  tibia  at  knee,  529 
of  tibial  tubercle,  527 
Axillary  artery,  ruptun^  of,  in  luxation, 
184 
pad,  '208 

vein,  rupture  of.  in  luxation,  185 
Axis,  luxations  of  atlius  on,  65 


B.\XD.\r.K,  tight,  signs  of,  355 
Barton's  fracture.  319 
n»versed.  320 
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Bennett's  fracture  of  the  thumb,  387 
Biceps  tendon,  in  elbow  luxation,  217 
rupture  of,  190 

operation  for,  191 
torn  loose,  174 
Bigelow's  method  in  posterior  hip  luxa- 
tion, 438 
reduction  of  anterior  hip  dislocations, 
443 
Body  of  scapula,  148 
Bolles'  splint  (elbow).  Fig.  314,  p.  255 

wrist  splint,  354 
Bond  splint,  354 

Brachial  artery,  injury  in  elbow  fracture, 
253 
plexus,  lesions  of,  with  shoulder  luxa- 
tion, 180 
tearing  of,  182 
Bradford  frame.  Fig.  800,  p.  468 
Bryant's  triangle,  423 
Buck's  extension.  Fig.  795,  p.  4G6,  Fig. 

799,  p.  468 
Bullet-wounds,  43 
Bursie,  and  shoulder  injury,  191 


Calcaneum,  fracture  of,  609 

Callus,  32 

Cancer  and  non-union,  37 

Capitellum,  fracture  of,  251 

Capsule  of  hip,  lesions  in  luxation,  424 

tear  in  patella  fracture,  514 
Carpus,  anatomy,  365 

dislocation  with  fracture,  374 

fracture-luxation,  374 

fractures  of,  375 

injuries  of,  365 

operative  treatment,  375-378 

luxation-fractures,  374 

luxations  of,  365 

of  one  row  on  other,  366 
of  single  bones,  370 

scaphoid  fracture,  375 
'*(\irrying  angle,"  Fig.  317,  p.  256 
Carr's  splint,  354 
Cartilage  of  ribs,  lesions  of,  123 
Cartilages,  soniihiiiar.  dislocation  of,  493 
Causes  of  disability  after  ankle  fractures, 

577 


Causes  of  hip  luxation,  423 
Central  luxation  of  hip,  435 
Cervical  spine,  injuries,  62 
landmarks,  63 
lower  portion,  lesions,  76 
upper  portion,  prognosis,  72 
Children,  elbow  fractures  in,  265 
classification,  268 
diagnosis,  276 
results  in,  278 
treatment,  279 
separation  of  external  condyle  of  hum- 
erus in,  274 
T-fractures  of  humerus  in,  275 
Chronic  luxation  of  ulna  (at  wrist)  back- 
ward, 362 
Circulation,  test  of,  354 
Circumduction    in    posterior   hip    luxa- 
tions, 440 
Clavicle,  dislocations,  129 
inner  end,  treatment,  130 
outer  end,  132 

operative  treatment,  137 
results,  137 
treatment,  135 
fracture    of    outer     end, — apparatus, 
140 
results,  141 
inner  end,  dislocation,  129 
luxation,  treatment,  130 
luxation  of  inner  end,  apparatus,  131 

prognosis,  132 
outer  end,  fracture,  138 
''.spur"  of,  152 
Clove-hitch  for  traction.    Fig.    1030,    p. 

567 
Coaptation  splints,  209 
Coccyx,  115 

treatment  of  injuries  of,  117 
Colics',  abduction  variety,  346 
Colics',  fracture,  320 

after-treatment,  355 
backward  rotation,  347 
conuTiinution  in,  Fig.  590,  p.  353 
compound,  344 
deformity,  357 

entanglement  of  ulnar  styloid,  348 
luxation  of  ulna  as  atTectiiig  prog- 
nosis, 358 


INDEX 
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Colles'  fracture,  operative  treatment,  359 
outward  displacement,  347 
pads  in  treatment  of,  FiR.  591,  p.  353 
prognosis  as  to  deformity,  357 

conditions  affecting,  358 
retluction,  p.  348,  Figs.  583-588,  pp. 

348-351 
splint  pressure  in,  354 
splints  for,  Fig.  589,  p.  352 
symptoms,  345 
treatment,  348 

by  simple  adhesive  strapping,  354 
Comminuted  fracture,  23 

of  the  patella,  515 
Comminution   in   Colles'    fracture,   Fig. 

590,  p.  353 
Complex  fracture,  23 
Complicateil  fracture,  23 
Comix)und  dislocations,  41 
fracture,  23,  41 
at  ankle,  575 
diagnosis,  42,  43 
at  elbow,  253 
and  non-union,  35-37 
operation,  43 
of  OS  calcis,  019 
results,  44 

time  for  operation,  43 
treatment,  42 
at  wrist,  344 
luxation,  22 

at  hip,  447 
shoulder  luxation,  185 
C-ondyle,  external,  of  humerus,  fracture 
of,  249 
of  femur,  fracture  of,  5()G 
internal,  of  humerus,  fracture  of,  251 
of  jaw,  fracture  of,  (K) 
Congenital  dislocation  of  shoulder,  174 
luxation,  21 
at  knee,  492-3 
of  patella,  513 
of  radius,  242 
of  scapula,  144 
of  shoulder,  189 
of  wrist,  317 
(>)raco-humeral  ligament,  15t) 
(.'oracoid  process,  152 
fracture  of,  IMi 

41 


Coronoid  pmcess  of  jaw,  fracture  of.  60 

of  the  ulna,  fracture  of,  296 
(^osto-chondral  luxation,  128 
Cotton's    reduction    manoeuvre    for    oe 

calcis  fractures,  616 
Cottrell-Gibney  strapping.  Fig.  1047,  p. 

574 
Coxa  vara,  455,  473 
Cradle   to   keep   bed-clothes   from   leg, 

Fig.  794,  p.  465 
Crepitus,  transmission  of,  27 
Cuboid  fracture,  622 

luxation,  622 
Cuneiforms,  luxation  of,  623 


Deaths  in  hip  fracture,  463 

Dehnition.s,  21 

Deformitv    from    fracture    of   external 

condyle  of  humerus.  Figs.  490-414, 

pp. 285-286 
in  dorsal  spine  lesions,  100 
in  separation  of  epiphysis  at  knee,  501 
Delayed  union,  33 

causes,  34 

in  compound  fractures,  37 

from  diabetes,  37 

oi^eration  for,  37 

from  rickets,  37 

from  scurvy,  37 

from  tuberculosis,  37 
Deltoid  paralysis,  181 
DialK'tes  and  fracture,  24 

and  non-\mion,  35 
Diagnosis  of  fractures,  26 

of  pelvis,  401 

of  surgical  neck  of  humerus,  206 

of  lesions  of  dorsal  spine,  99 

of  upi)er  cervical  spine,  66 

of  luxations,  26 
Diastasis  of  atlas  imd  axis,  65 

tibia  and  fibula,  644 
Digital  fossa,  416 

Direct  method  of  hip  reduction,  438 
Disability  in  ankle  fractures,  causes  of, 

577 
from  metatarsal  fracture,  632 
Dislocation,  21.    See  also  Luxation, 
atlas  on  axis,  65 


642 
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Dislocation,  cervical  spine,  lower  portion, 

76 
compound,  41 
of  dorsal  vertebra;,  96 
of  elbow,  217 
of  hip,  421 

inner  end  of  clavicle,  129 
of  jaw  backward,  56 

habitual,  55 

inward,  56 

outward,  57 

recurrent,  55 

upward,  57 
lower  cervical  spine,  76 
of  lower  jaw,  49 
occiput  on  atliis,  ()5 
of  outer  end  of  clavicle,  132-3 
reduction,  in  general,  38 
ribs  on  vertebra;,  122 
of  shoulder,  154 
of  thumb  metacarpal,  381 
treatment,  in  general,  38 
Distorsion,  21 
Distraction,  21 

of  dorsal  vertebra;,  99 
Divergent  luxation  at  ellK)w,  232 
Dorsal  luxation  at  hip,  423 

spine,  cases  without  paraplegia,  103 

diagnosis  of  lesions,  99 

dislocations,  96 

fracture-dislocation,  98 

injuries  of,  95 

laminectomy  for  lesions  of,  105 

paraplegic  citses,  105 

prognosis  in  lesions  of,  102  . 

treatment  in  lesions  of,  103 
DoubltMnc'lined  plane.   Fig.  835,  p.  484, 

Fig.  868,  p.  500 
Downward  traction  in  shoulder  luxation, 

163 
"Dropped  knuckle,"  390 


Effusion  in  ])atella  fracture,  518 
Elbow,  212 

anatomy  of  epiphy."<es.  2(>5 

dislocations.  217 

divergent  luxation,  232 

tract u res,  243 


Elbow  fractures  in  adults,  244 
capitellura,  251 
in  children,  265 
diagnosis,  276 
separation  of  humeral  epiphysis, 

273 
treatment,  279 
complications,  253 
compound,  253 
epitrochlea,  fracture  of,  252 
external  condyle,  249 

epicondyle,  250 
fracture  of  radius,  306 
internal  condyle,  251 
fracture  of,  252 
luxation,  223 
nerve  injuries,  254 
olecranon,  298 
of  radius  ami  ulna,  292 
rasults,  262 
supracondylar,  245 
treatment,  254 
vessel  injuries  in,  343 
inward  luxation,  230 
landmarks,  212 
luxation,  after-treatment,  233 
backward,  217 

reduction,  220 
complications,  217 
forward,  231 
general  diagnosis,  218 
outward,  226 

re  luction,  22!) 
|)r()gnosis,  233 
of  radius  backward,  233 
forward,  235 
outward,  235 
with  ulnar  fracture,  236 
rotary,  237 
f)f  ulna  alone.  237 
outward  luxation.  226 
rotary  luxation,  237 
subluxation  of  radius,  238 
supraeondylar    fracture,    in    children, 

268 
T-fraeture.  24S 
Embolism,  45 
fat,  4t) 

.symptoms.  47 
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Embolism,  pulmonary,  45 

statistics,  45 
Ensifonn  cartilage,  luxation  of,  120 
Epicondyle,  internal,  of  humerus,  frac- 
ture of,  252 
separation  of,  274 
Epicondyles  of  femur,  fracture  of,  503 
Epiphyseal  separation  at  knee,  500 
Epiphysis  of  acromion,  147 
of  clavicle,  142 
at  elbow,  265 
of  femur  at  hip,  473 

at  knee.  Fig.  869,  p.  500 
separation,  500 
of  fibula,  upper  end.  534 
of  greater  trochanter,  4S7 
of  hand,  anatomy  of,  380 
at  hip.  Fig.  841,  p.  488 
of  humerus  at  elbow,  .separation  of,  273 
of  internal  epicondyle   at   elbow,    sep- 
aration of,  274 
of  olecranon,  separation  of,  304 
of  phalanges,  398 
of  radius,  separation  of,  311 

at  wrist,  separation  of,  32d 
.separation  of,  at  hip,  473 
of  tibia,  upper  end,  527,  530,  531 
tibial  tubercle,  527 
of  upper  end  of  humerus,  197 
Epitrochlea,  fracture  of,  252 
Error  in  leg  measurement.  Fig.  711,  p. 

422,  Fig.  784,  p.  460 
Ether,  "primary,"  348 
Eversion.  strap  to  prevent,  Fig.792,  p.  465 
Everted  thvroid  luxation,  434 
Excision  of  astragalus,  594 
External    condyle,    deformity    following 
fracture  of,  285,  286 
of  humerus,  fracture  of,  249 
separation  of,  in  children,  274 
epicondyle  of  humerus,  fracture  of,  250 
malleolus,  fracture  of,  574 
popliteal  nerve.  Figs.  928-929,  p.  529 
damage  to.  502 


Fascia  lata,  416 

loss  of  tension  of,  in  hip  fracture.  Fig. 
785,  p.  460 


Fat -embolism,  46 
diagnosis,  48 
prognosis,  48 
symptoms,  47 
treatment,  48 
Femur,  "central  luxation,"  411 
condyles,  fracture  of,  506 
epicondyles,  fracture  of,  506 
fracture  above  condyles,  497 
of  head  of,  454 
with  hip  luxation,  447 
at  knee,  497 
of  neck,  454 

diagnosis  of,  459 
impacted,  457 
results,  471 
through  t  he  trochanters,  479 
greater    trochanter,  epiphyseal    sepa- 
ration, 487 
luxations.     See  Hip  luxations. 
neck,  fracture  of,  455 

treatment,  463 
T-fracture,  499 
upper  epiphysis,  473 
Fibula,  diastasis  of  tibia  and,  544 
epiphysis,  at  ankle,  571 
external  malleolus,  fracture  of,  574 
fracture  of,  571 

upper  end,  534 
luxation  of,  lower  end,  543-4 
upper  end,  533 
Finger-knuckle,  line  of,  390 
Fingers,  fracture  of,  397 
location  of  joints.  Fig.  672,  p.  39 5 
luxation  with  tendon  rupture,  395 
Fixation,  dangers  of,  38 
Flatfoot  after  ankle  fracture,  579 

from  OS  calcis  fracture,  620 
Flexion  fracture  of  spine,  93 
Foot,  cuboid  fracture,  622 
cuboid  luxation,  622 
cuneiform  fracture,  624 

luxation,  623 
fracture  of  fifth  metatarsal  by  inver- 
sion, 633 
landmarks,  535 

luxation  of,  beneath  astragalus,  59S 
meii-surement  of,  536 
medio-tarsal  luxation,  604 
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Foot,  metatarsal  fracture,  630 

luxation,  625 
OS  calcis  fracture,  609 
phalanges,  dislocation  of,  636 
supports  for,  in   ankle  fracture,   Fig. 

1036,  p.  569 
tarsal  fractures,  unclassified,  624 
Forcible  connection  in  dorsal  lesions,  105 
Forearm,  fracture  of,  below  the  elbow,  292 
luxation  backward,  219 

forward,  231 

inward,  230 

outward,  226 
Fracture,  22 
of  acetabulum,  408 
of  anatomic  neck  of  humerus,  193 
of  astragalus,  594 

body  of,  597 

neck  of,  596 
Barton's,  319 

of  capitellum  of  humerus,  251 
of  carpus,  375 

with  luxation,  374 
of  cervical  spine,  prognosis,  94 

treatment,  92 
of  clavicle  (outer  end),  138 
Colics',  320 
comminuted,  23 
complex,  23 
complicated,  23 
compound,  23,  41 

at  elbow,  253 

at  wrist,  344 
coronoid  process  of  jaw,  60 
of  cuboid  bone,  622 
definition,  22 
diagnosis,  26 

dislocation,  of  dorsal  spine,  98 
Fractures  at  elbow,  243 

in  children,  265 
treatment,  279 
with  elbow  luxation  (plates),  pp.  223, 

224 
at  elbow,  supracondylar,  245 

T-fracturc,  248 
of  external  condyle  of  humerus,  241) 

opicondyle  of  humerus,  2")() 

malleolus,  574 
femoral  condyles,  505 


Fractures,  femoral  epicondyles,  506 

T-fracture,  499 
of  femur  at  knee,  497 

below  trochanters,  480 

through  trochanters,  479 
of  fibula,  lower  end,  571 
of  fingers,  397 
of  first  metacarpal,  386 
of  forearm  below  elbow,  292 
of  greater  trochanter,  487 
green-stick,  22 
of  head  of  femur,  454 
of  head  of  humerus,  192 
of  hip,  454 
of  humerus,  near  elbow,  243 

upper  end,  192 
incomplete,  22 
in  insane,  24 
of  jaw,  58 

at  or  near  angle,  58 
of  knuckles,  389 
luxation  of  ankle,  540 

at  knee,  492 
of  lumbar  vertebriB,  109 
of  metacarpal  bases,  394 
of  metacarpus,  386 

treatment,  393 
of  metatarsals,  630 
multiple,  as  cause  of  non-union,  34 
of  neck  of  femur,  455 
base  of,  474 
impacted,  457 
unimpacted,  462 
results,  471 

of  jaw,  60 
oblique,  22 
of  olecranon,  298 
operation,  technique,  40 
operative  treatment,  39 
of  OS  calcis,  609 
of  patella,  514 

comminuted,  515 

transverse,  514 
pelvic,  399 
of  pelvic  ramus,  400 
of  pelvis,  399 

treatment  of,  402 
of  plialanges  (foot),  637 
of  pubic  rami,  400 
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Fractures,  radial  styloid,  335 

of  radius  near  elbow,  306 

"reversed  Barton's,"  320 

of  sacrum,  420 

of  scaphoid  (carpus),  375 

of  scapula,  144 

of  shoulder,  201 

spiral,  23 

spontaneous,  23 

of  sternum,  120 

subperiosteal,  22 

of  surgical  neck  of  humerus,  201 

of  thumb  at  the  base,  387 

of  tibia  and  fibula  at  ankle,  563 

transverse,  22 

treatment,  in  general,  38 

of  tuber  ischii,  413 

of  ulna  just  below  elbow,  294 

of  upper  end  of  humerus,  201 

at  wrist,  compound,  344 
Fragilitas  ossium,  24 
Fringes  in  the  knee,  pinching  of,  495 


Gangrene  in  separation  of  epiphysis  at 

knee,  502 
Girdle  in  pelvic  injuries,  Fig.  708,  p.  419 
Gladiolus,  luxation  of,  118 
Glenoid  cavity,  fracture,  146 

new,    formation    of,   in    neglected 
shoulder  luxation,  185 
Gravity  method  of  hip  reduction,  438 
Greater  trochanter,  416 

tuberosity,  fracture  of,  A\ith  shoulder 
dislocation,  177 
of  humerus,  fracture  of,  196 
Green-stick  fracture,  22 

of  forearm,  338 
Grip  to  hold  the  foot,  553 

for  reduction  of  luxation  of  thumb, 
Fig.  651,  p.  385 
Gun-shot  wounds,  43 
Gunstock  deformity,  289;  Figs.  397-402, 
p.  282-3;  Figs.  417-419,  p.  287 


Habitual  dislocation  of  the  semilunar 

cartilages,  493 
Hand,  dislocation  of  phalanges,  395 


Hand,  epiphyses  of,  380 
Hand-grips  for  reduction  of  wrist  frac- 
tures, Figs.  583-588,  pp.  348-351 
Head  of  humerus,  fracture  of,  192 
Heel  in  axilla,  p.  162  and  Fig.  156,  p.  165 
Hip,  anterior  luxation,  Bigelow's  reduc- 
tion, 443 
central  luxation,  411 
dislocation,  421 
fracture,  454 

at  base  of  neck  of  femur,  474 
prognosis,  478 
treatment,  477 
below  trochanters,  480 
greater  trochanter,  487 
results,  471 

through  trochanters,  479 
treatment,  463 
ununited,  operation,  470 
-joint,  mechanism,  436 
landmarks,  416 
luxation,  after-treatment,  448 
anterior,  430 
everted,  434 
lesions  in,  430-431 
mechanism    of    production,    Fig. 

732,  p.  431 
reduction  of,  442 
symptoms  of,  432 
central,  435 
classification,  422 
compound,  447 
dorsal,  low,  high,  everted,  425 

symptoms  of,  426 
''everted  thyroid,"  434 
with  femur  fracture,  447 
infraspinous,  433 
ischiatic,  425,  430 
muscle  injuries  in,  425 
obturator,  435 
old,  448 
perineal,  435 
posterior,  423 
causes  of,  423 
lesions  in,  424 
position  of  head  in,  425 
reduction  by  Allis's  method,  438 
Bigelow's  method,  440 
circumduction,  440 
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Hip,   luxation,  posterior,  reduction   by 
direct  method,  438 
gravity,  438 
prognosis,  449 
pubic,  433 
reduction,  436,  445 
obstacles  to,  449 
"reversed  thyroid, '*  434 
subspinous,  433 
suprapubic,  433 
reduction  of,  446 
Hoffa's    table    for    leg    traction,    etc., 

Figs.  802,  803,  p.  469 
Humerus,   external   condyle,   deformity 
following  fracture  of,  285-286 
fracture  of  anatomic  neck,  193 
of  capitellum,  251 
at  elbow,  in  children,  265 
treatment,  279 
results,  262 
of  external  condyle,  249 

epicondyle,  250 
of  head,  192 
fracture  of  (upper  end),  201 
fractures  near  the  elbow,  243 
head  of,  153 

internal  condyle,  fracture  of,  251 
internal  epicondyle,  fracture  of,  252 
separation  of  upper  epiphysis.  197 
treatment,  199 
of  the  epiphysis  at  the  elbow,  273 
external  condyle,  274 
the  internal  epicondyle,  274 
supracondylar    fracture,    in    cliihlren, 

268 
surgical  neck,  201 
treatment  of  fractures  of,  at  tiioell)ow, 

254 
tuberosities,  fracture  of,  195 
upper  end,  fractures  of,  192 


Iliac  crest,  fracture  of,  414 
Ilium,  fracture  of,  414 

fracture  of  crest  of,  414 
Impacted   fracture   at   bjtse   of   nock   of 
femur,  475 
of  humerus,  at  surgical  neck,  207 
of  nock  of  femur,  457 


Impaction  in  treatment  of  os  calcis  frac- 
ture, 618 
''Inclinaison"  of  Malgaigne,  63 
Incomplete  fracture,  22 
Infraction,  24 

Infraspinous  luxation  (at  the  hip),  433 
Insane,  fractures  in,  24 
Internal  condyle  of  humerus,  fracture  of, 
251 
"derangement  of  the  knee"  493 
epicondyle  of  humerus,  fracture  of,  252 

separation  of,  274 
Intracoracoid  luxation,  170 
Intrathoracic  luxation  of  humerus,  173 
Inversion  fracture  of  fifth  metatarsal,  633 
Inverted  Pott's  fracture,  560 

diagnosis,  562 

lesions,  561 

treatment,  563 
Ischiemic  paralysis,  291 
Ischiatic  luxations,  425,  430 
Ischium,  tuberosity  of,  416 


Jaw,  coronoid  process,  fracture,  CO 
dislocation  backward,  56 

diagnosis,  51 

forward,  49 

inward,  56 

lesions,  49 

old,  54 

operation,  54 

operative  treatment,  54 

outward,  57 

pathology,  49 

recurrent,  55 

reduction,  52 

treatment,  52 

upward,  57 
fracture  of,  58 

t  he  angle,  5S 
operation,  59 
lower,  dislocation,  49 

fracture,  58 
luxation,  habitual,  55 

old,  54 

rocurront,  55 
nock  of,  fracture,  60 
subluxation  of,  habitual,  55 
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Joints  of  fingers,  location  of,  Fig.  672, 
p.  395 


Knee,  dislocations,  489 
epiphyseal  separation,  500 
fracture  of  femur  at,  497 
fracture-luxation,  492 
luxation,  anterior,  489 
backward,  491 
inward,  491 
outward,  491 
patella  luxations,  508 
semilunar  cartilage,  493 
tibia  fracture,  529 
Knuckle  dislocation,  383 

fracture,  389 
Kocher's  reduction,  159,  plate  on  p.  164 


Lamina,  fracture  of,  98 

Laminectomy   in   lesions  of   the  dorsal 

spine,  105 
Landmarks,  cervical- spine,  63 
elbow,  212 
foot  and  ankle,  535 
hip,  416 
pelvis,  416 
shoulder,  151 
Leg,  measurement  of,  Fig.  709,  p.  421 
errors  in  measurement  of.  Fig.  711, 
p.  422 
Lesser  trochanter,  488 

tuberosity,  fracture  of,  with  shoulder 
dislocation,  177 
of  humerus,  fracture  of,  196 
Levis  splints,  353 
Ligamentum  patella*,  rupture,  526 
Lumbar  spine,  diagnosis  of  lesions,  110 
lesions,  109 

prognosis  in  lesions  of,  112 
treatment  of  injuries  of,  113 
strain,  114 
Lund  swathe,  Figs.  328-329,  p.  259 
Luxatio  erecta,  172 
Luxation.     See  Dislocation. 
of  ankle,  538 
backward,  539 
diagnosis,  541 


Luxation  of  ankle,  forward,  538 

outward,  540 

reductions,  542 
of  astragalus,  509 
of  carpus,  365 

one  row  on  the  other,  366 
central,  of  hip,  411 
of  cervical  spine,  89 

vertebra*,  89 
chronic,  of  shoulder,  188 

of  ulna  backward  at  the  wrist ,'362 
compound,  22,  41 
congenital,  21,  25 

of  ra<iius,  242 
of  cuboid,  622 
of  cuneiforms,  623 
diagnosis,  26 
divergent,  at  elbow,  232 
dorsal,  of  hip,  423 
of  elbow,  217 

after-treatment,  233 

forward,  231 

inward,  230 

outward,  reduction,  229 
of  ensiform  cartilage,  120 
of  fibula  at  knee,  533 
of  first  metacarpal,  381 
of  foot  at  ankle,  538 

below  the  astragalus,  598 
of  forearm,  forward,  231 
of  hip,  421 

anterior,  430 

reduction  of,  442 

central,  435 

''everted  dorsal,"  425 

" evert e<i  thyroid,"  434 

infraspinous,  433 

ischiatic,  425 

low  dorsal,  425 

muscle  injuries,  425 

obturator,  435 
reduction,  446 

perineal,  435 

posterior,  423 

pubic,  433 

reduction,  438 

"reversed  thyroid,"  446 

subspinous,  433 

suprapubic,  433 


648 


INDEX 


Luxation  of  hip,  ''thyroid  reversed,"  446 
of  knee,  489 

of  lumbar  vertebrae,  109 
medio- tarsal,  604 
of  metacarpals,  2-5,  382 

bases,  383 
of  metatarsals,  625 
of  one  row  of  carpus  on  other,  366 
operativ^e  treatment,  39 
paralytic,  25 
of  patella,  508 

inward,  511 
pathologic,  23 
of  pelvis,  399 
of  phalanges,  foot,  636 

of  hand,  395 

on  metacarpals  (hand),  383 
radio-carpal,  314 
of  radius  backward  at  elbow,  233 

forward  at  elbow,  235 

outward  at  elbow,  235 
recurrent,  21 

of  shoulder,  188 

of  ulna  at  wrist,  364 
sacro-iliac,  419 
of  scapula,  143 
of  shoulder,  153 

of  single  bones  of  the  carpus,  370 
* 'spontaneous",  21 
subastragaloid,  598 
of  thumb,  384 

laterally,  385 
of  ulna  alone  at  elbow,  237 

forward  (at  the  wrist),  363 

at  wrist,  359 

backward,  359 
at  wrist,  314 

forward,  316 


Madelung's  deformity,  362 
Malgaigne  on  dorsal  hip  luxations,  426 

double  vertical  fracture  of,  403 
Malgaigne's  fracture  of  pelvis,  Figs.  688- 
691,  p.  404,  405 

luxation,  238 
Malignant  disease,  and  non-union,  37 
Malleoli  as  landmiirks,  535 
Massage,  38 


Massage,  dangers  of,  39 

in  fractures,  38 
Measurements  in  hip  fracture,  459-460 

of  leg,  errors  in.  Fig.  711,  p.  422 
Medio-tarsal  luxation,  604 
operation  for,  607 
reduction,  607 
treatment,  607 
subluxation,  608 
Metacarpal  fracture,  388 
prognosis  of,  392 
injuries,  381 

luxation  of  second  to  fifth,  382 
proximal  end,  383 
Metacarpus,  fracture  of,  386 
at  base,  394 
shaft-fractures,  393 
of  thumb,  dislocation  backward,  381 

fracture  of,  387 
treatment  of  injuries  of,  392 
Metatarsals,  isolated  luxations,  630 
fracture,  630 

(fifth)  inversion  fracture  of,  633 
luxation,  625 
Mobilization,  38 
Monks'  triangle,  234 
Multiple  fractures,  and  non-union,  37 
Muscle  action  as  cause  of  patellar  luxa- 
tion, 509 
injuries  in  hip  luxation,  425 
interposition  of,  in  non-union,  34 


Nailing  in  hip  fracture,  471 
Xeck,  anatomic,  of  Immerus,  193 
of  a^stragalus,  fracture  of,  596 
dislocations,  76 
of  femur,  fracture,  455 
fractures,  diagnosis,  86 
diagnostic  attitudes,  85 
sensory  areas,  87 
fracture-luxations,  85 
of  jaw,  fracture,  60 
luxations,  bilateral  backward,  84 
forward,  82 
double  rotary,  80 
treatment,  89 
unilateral  backward,  83 
roniplcte,  79 
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Neck  luxations,  unilateral,  incomplete,  77 
N41aton's  line,  Fig.  710,  p.  421 

splint,  352  ' 
Nelson's  splint,  354 
Neoplasms,  25 

Nerve,  sciatic,  in  hip  luxation,  451 
Nerve-injuries  in  elbow  fractures,  254, 
343 

at  the  knee,  Fig.  928-92^932,  p.  529, 
530 
Nerve-lesions  in  elbow  luxation,  217 

from  reduction  of  shoulder  luxation, 
182 

in  shoulder  luxation,  180 
Nerv^e-root  pressure  relieved  by  hyper- 
extension,  104 

symptoms  in  dorsal  lesions,  101 

in  fracture  of  lumbar  vertebne,  110 
New  growths  and  non-union,  35 
Non-union,  33 

causes,  34-36 

in  compound  fracture,  35 

defective  fixation  as  cause,  37 

in  diabetes,  35 

in  hip  fra  ture,  470 

from  interposed  muscle,  34 

from  interposed  periosteum,  34 

in  multiple  fractures,  34-37 

from  new  growths,  35 

operation  for,  36 

operative^  technique,  37 

treatment,  37 

from  scurvy,  35 

from  sepsis,  35-37 

and   hock,  37 

and  syphilis,  35 

treatment,  36 


Oblique  fracture,  22 
Obstacles  to  reduction  of   hip  luxation, 
449 

in  old  shoulder  luxation,  185 
Obstetric  paralysis,  26 
Obturator  luxation,  435 

reduction,  446 
Occipitalis  minor,  anesthesia  of,  in  neck 

fracture,  67 
Old  luxation  at  shoulder,  185 


Olecranon  fracture,  298 

separation  of  epiphysis,  304 
Open  fracture,  23-41 
Operation  on  ankle  fractures,  586 
for  deformity  in  Colles'  fracture,  359 
on  fractures,  38 
for  fracture  of  the  jaw,  59 
in  hip  fracture,  470 
indications,  40 
in  jaw  dislocation,  54 
for  jaw  fracture  near  the  angle,  59 
in  medio-tarsal  luxation,  60/ 
for  non-union,  37 

technique,  37 
in  OS  calcis  fracture,  620 
in  patella  fracture,   519 
for  recurrent  luxation  of  jaw,  55 
for  semilunar  cartilages,  496 
Operative  treatment,  39 

of  carpal  injuries,  375-378 
of  fractures,  38 
indications,  40 
of  jaw  dislocation,  54 
of  scaphoid  fracture,  375-378 
technic,  40 
Os  calcis,  fracture  of,  609 

avulsion  type,  treatment  of,  619 
compound,  619 
diagnosis,  611 
lesions,  609 
reduction,  616 
results,  620 
treatment,  614 
Osgood-Penhallow  splint.  Fig.  322,  p.  257 
Osteogenesis  imperfecta,  24 
Osteomalacia,  24 
Osteomvelitis  and  fracture,  25 
Osteopsathyrosis,  24 
Osteotomy  in  old  ankle  fractures,  587 
Outward  luxation  of  elbow,  226 

rotation,  reduction  by,  in  anterior  hip 

luxation,  444 
traction  in  shoulder  luxation,  163 


Pad  to  arch  in  ankle  injury,  Fig.  1048, 

p.  574 
Paiis  in  treatment  of    Colles*  fracture. 

Fig.  591,  p.  353 
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Paralysis  of  the  arm,  with  shoulder  luxa- 
tion, 180 
ischapmic,  291 
in  neck  injuries,  86 
obstetric,  2G 
Paralytics,  fractures  in,  24 
luxations  in,  25 
of  shoulder,  189 
Passive  motion,  dangers  of,  38 
Patella,  congenital  luxation,  513 
dislocation,  508 
fracture,  514 

after-treatment,  523 

comminuted,  515 

diagnosis,  517 

indications  for  operation  on,  521 

lesions,  516 

non-operative  treatment,  522 

old  cases,  operation  on,  525 

operative  treatment,  519 

technique,  522 
symptoms,  517 
transverse,  514 
treatment,  519 
luxation  outward,  508 
incomplete,  511 
mechanism,  Fig.  891,  p.  510 
rotary,  512 
recurrent  luxation  outward,  511 
refracture,  523 
tendon,  rupture,  526 
Pathologic  luxations,  23 
at  the  shoulder,  189 
Pelvic  girdle,  Fig.  708,  p.  419 
Pelvis,  416 

double  vertical  fracture,  403 
fracture,  399 

of  acetabulum,  40S 

of  anterior-superior  spine,  414 

diagnosis,  401 

of  iliac  crest,  414 

of  rami,  400 

with  damage  posteriorly,  403 
diagnosis,  401 
tests  for  (see  Figs.  ()S3.  684.  p.  402). 
through  acetabulum.  409 
through  the  rami.  400 
treatment  of,  402 
landmarks.  416 


Pelvis  luxations,  399 
reduction,  402 
separation  of  symphysis,  407 
Perineal  luxation  of  hip,  435 
Periosteum,    interposition    of,    in   non- 
union, 34 
Phalanges,     epiphyseal     separation     of 
(hand),  Fig.  680,  p.  398 
of  the  hand,  dislocation  of,  397 
fracture  of  (foot),  637 
luxation  of  (hand),  395 
of  (foot),  636 
on  metacarpals,  383 
metacarpal  luxation  (thumb),  384 
Pillow  and  side  splints,  553 
Plantar  splint,  632 
Plaster  cuirass,  69 
jacket,  107,  108 
of  Paris  application,  553 
spica,  470 
Posterior-superior  spine,  416 
Pott's  fracture,  545 

after-treatment,  554 
diagnosis,  548 
inversion  type,  560 
lasions,  546 

with  posterior  fragment,  556 
treatment,  552 
Poupart's  ligament,  416 
Prcvssure  in  examination  of  a  case  of  sus- 
pected   pelvic  injury.     {V\g.   683,    p. 
402.) 
Prognosis  of  cervical  fractures,  94 
of  elbow  fractures,  262 

luxations,  233 
in  fractures  of  dorsal  spine,  102 

of  lumbar  spine,  112 
in  lesions  of  upper  cervical  spine,  72 
Pubic  luxation  at  the  hip,  433 

spine,  416 
Pulmonarv  embolism,  45 


QuADHirEPs  tendon,  rupture  of,  526 


Radial  .styloid,  fracture  of,  335 
Ha(lio('arf)al  luxation,  314 
Radius,  congenital  luxation,  242 
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Radius,  fracture  near  elbow,  306 

of  head,  307 

of  neck,  307 
luxation  backward,  233 

forward  with  ulnar  fractu.e,  236 

outward  at  elbow,  235 
separation  of  the  lower  epipliysis,  329 

upper  epiphysis,  311 
subluxation  at  the  elbow,  238 
and  ulna,  below  elbow,  fracture  of,  292 
divergent  luxation  at  elbow,  232 
forward  at  elbow,  231 
inward,  230 

luxation  backward  at  elbow,  219 
outward,  226 
Ramus  fracture  (pelvis),  4(X) 
of  ischium,  416 
of  pelvis,  fracture  of,  400 
Recurrent  dislocation  of  the  jiiw,  55 
luxation,  21 

of  jaw,  55 

of  patella  outward,  511 

of  ulna  at  wrist,  364 
Reduction  of  ankle  luxation,  542 

of  backward  elbow  luxation  (plates), 

225 
of  Colles'  fracture,  348,  and  Figs.  583- 

588,  pp.  348-351 
of  dislocation  of  jaw,  52 

of  thumb,  384 
by  downward  traction  (shoulder),  163 
of  elbow  luxation  backwa  d,  220-225 
of  hip  dislocation,  438 
of  luxation  of  elbow  forward,  231 

of  patella  outward,  510 

of  radius  backward,  233 

of  radius  outward,  235 

of  ulna  at  the  elbow,  238 

of  outward  luxation  of  the  elbow^ 
229 
of  posterior  luxations  at  the  shoulder, 

175 
of  subcoracoid  luxation,  170 
of  subglenoid  luxation,  172 
of  subluxation  of  the  radius,  240 
of  posterior  shoulder  dislocations,  175 
of  semilunar  dislocations,  495 
in  separation  of  the  epiphysis  at  the 

knee,  503 


Reduction  of  shoulder  luxation,  159 
of  sternal  luxations,  1 19 
of  subastragaloid  luxation,  602 
"  Reefing"  operation,  for  recurrent  shoul- 
der dislocation  (shoulder),  188 
Re-fracture  of  patella,  523 
Repair,  32 

Results  in  ankle  fractures,  577 
in  elbow  fractures,  262 
in  children,  278 
Reversed  thyroid  luxation,  434 
Rib-cartilage,   dislocation   of   rib   from, 
126 
fracture  of,  124 

treatment,  125 
lesions  of,  123 
subluxation,  128 
Ribs,  dislocation  of,  122 
from  the  cartilage,  126 
results,  123 
treatment,  122 
injuries  of  anterior  portion,  123 
luxation  from  sternum,  124 
subluxation,  128 
Rickets  and  fracture,  24 
^'Riding-fragment,"  586 
Rotary  luxations  in  neck,  77 

of  the  patella,  512 
Rupture  of  biceps  tendon,  190 
of  ligamentum  patelhe,  526 
of  quadriceps  tendon,  526 


Sacro-iliac  joint,  418 

anatomy  of.  Fig.  707,  p.  419 

Sacrum,  115 
fracture  of,  420 

Saddler's  felt  for  splint  pads,  353 

Sarcoma  and  non-union,  37 

Scaphoid  fracture  (wrist),  375 
(foot),  Fig.  1173,  p.  624 
(hand),  operative  treatment,  378 
with  semilunar  luxation,  379 

Scapula,  143 

congenital  luxation,  144 
fracture  of  acromion,  147 
of  body  of,  148 
of  coracoid  process,  146 
of  glenoid  cavity,  146 
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Scapula,  fracture  of  spine,  148 
** surgical  neck,"  144 
luxation,  143 
inward,  144 
Sciatic  nerve  in  hip  luxation,  451 
Scurvy  and  fracture,  24 
Semilunar  bone,  luxation,  379 
cartilages,  dislocation,  493 
operation  on,  496 
Senn's  method  of  treatment  in  hip  frac- 
ture, 470 
Sensory   areas  of    arm  and  hand,   Fig. 
183,  p.  182 
cervical,  07 
Separation  of  epiphyses  at  ankle,  570 
of  the  radius  at  the  wrist,  329 
of  the  internal  condylar  epiphysis  at 

the  elbow,  274 
of  olecranon  epiphysis,  304 
of  symphysis,  407 
of  upper  epiphysis  of  humerus,  197 
radial  epiphysis,  311 
Sep)sis,  as  cause  of  non-union,  35 
Shock,  and  non-union,  37 
Shoulder,  landmarks  of,  151 
luxation,  153 

after-treatment,  167 
backward,  174 
complications,  156 

vessel  rupture,    184 
compound,  185 
congenital,  189 
downward,  from  deltoid  paralysis, 

183 
forward,  154 
with  fracture,  176 

treatment  of,  179 
intrathoracic,  173 

reduction,  174 
inward,  173 
luxatio  erocta,  172 
nerve  lesions  in,  ISO 
old,  185 
patliologic,  189 
posterior,  174 
recurrent,  1S<S 

treatment,  1S9 
reduction  by  downward  traction  and 
leverage,  1G3 


Shoulder  luxation,  reduction   with   the 
heel  in  the  axilla,  162 
by  outward  traction,  163 
by  upward  traction,  164 
results,  168 
subacromial,  174 
subclavicular,  170 
subglenoid,  171 
subspinous,  174 
supraglenoid,  173 
unreduced,  results  in,  169 
vessel  rupture  with,  184 
Silver-fork  deformity,  345 
Sling,  application  of,  Figs.  318-319-320, 
pp.  256-257 
"and  circular"  bandage,  168 
Spica    bandage    of    plaster    of     Paris, 

470 
Spine,  cervical,  62 

upper  portion,  treatment,  68 
dorsal,  deformity  in  lesions  of,  100 

lesions,  95 
fracture  without  displacement,  98 
lesions  of  1st  and  2d  vertebrae,  65 
of  scapula,  fracture  of,  148 
Spinous  process,  fracture  of,  99 
Spiral  fracture,  23 
Splint  pressure,  354 
Splints  for  Colles'  fracture.  Fig.  589, 

p.  352 
Spontaneous  fracture,  23 

luxation,  21 
Sprain,  21 

of  the  ankle,  576 
vSpur"  of  acromion,  152 
of  clavicle,  152 
Stave  of  the  thumb,"  387 
Stellate  fracture,  337 
Sternum,  118 
fracture  of,  120 
luxation,  reduction  of,  119 
Stimson's    plaster    dressing    for    Pott's 

fracture,  555 
Stirrup  to  hold  the  foot  up  (in  femur 

fracture),  Fig.  793,  p.  465 
Strain  of  muscles  in  tiie  lumbar  region, 

112 
"Strain-fractures,"  489-506 
Sul)acromial  luxation,  174 
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Subastragaloid  luxation,  598 

reduction,  602 
Subclavicular  luxation,  170 

reduction,  170 

Subcoracoid  luxation,  154 

reduction,  159 

symptoms,  157 

Subdeltoid  bursitis,  191 

Subglenoid  luxation,  171 

reduction,  171 
Subluxation,  21 

of  clavicle,  inner  end,  130 

costo-chondral,  128 

of  elbow  forward,  231 

of  fingers  with  tendon  rupture,  395 

of  jaw,  55 

at  knee,  492 

medio-tarsal,  608 

of  patella,  511 

of  radius  at  the  elbow,  238 

reduction,  240 
sacro-iliac,  419 
Subperiosteal  fracture,  22 
Subspinous  dislocation  (shoulder),  174 

luxation  at  the  hip,  433 
Sub-trochanteric  fracture,  480 
Supracondylar  fractures,  245 

in  children,  268 
Supraglenoid  luxation,  173 
Suprapubic  luxation  of  hip,  433 

reduction  of,  446 
Surgical  neck,  fracture  of,  with  shoulder 
luxation,  178 
of  humerus,  201 
Suspension    in    femur    fractures.     Figs. 

834,  837,  838,  pp.  484-486 
Syinphysis,  416 

separation,  407 
Syphilis  and  fracture,  25 
and  non-union,  35 


Tabes,  fractures  in,  24 

Tarsus  fractures,  unclassified,  624 

lesions,  622 
Technique  of  open  operation,  40 
Tendon  rupture,  quadriceps,  526 
Tendon-sheaths,  adhesions  in,  345 
Test  of  circulation,  354 


T-fractures  at  elbow,  248 
in  children,  275 
of  femur,  499 

of  humerus,  treatment,  260 
of  tibia,  529 
Thomas  collar,  70,  71 
Thrombi,  45 
Thrombosis,  45 
Thumb  dislocation,  304 
reduction,  384 
fracture  of,  386 

at  the  base,  387 
luxation  of,  lateral,  385 
metacarpus,  dislocation  backward,  381 
metacarpus,  fracture  of,  386 
Thyroid  luxation,  everted,  434 

of  hip  (reversed),  446 
Tibia,  epiphysis  at  ankle,  570 
of  upper  end,  527,  530,  531 
and  fibula,  fracture  of,  at  the  ankle, 

563 
injuries  near  the  knee,  529 
T-fracture,  529 
tubercle  of,  avulsion,  527 
tuberosity  of,  fracture,  529 
Tibio-astragaloid  luxation,  538 
Tight  bandage,  signs  of,  355 
Toe-drop,  534 
Toes,  dislocations  of,  636 

fracture,  637 
Traction  apparatus  for  lower  leg  fracture, 
Figs.  1034,  1035,  p.  569 
in  neck  injuries,  72 
splint  for  humerus  fracture,  210 
Transverse  fracture,  22 
of  the  patella,  514 
Treatment  of  carpal  injuries  by  opera- 
tion, 375 
of  cervical  fractures,  92 

luxations,  89 
of  compound  fractures,  42 
of  dislocations,  38 
of  elbow  fractures,  254 
in  children,  279 
luxations,  233 
of  fracturas,  38 
operative,  38 
of  hip  fracture,  463 
of  injuries  of  the  lumbar  spine,  113 
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Treatment  of  lesions  of  the  dorsal  spine, 
103 

of  lesions  of  upper  cervical  spine,  68 
of  metacarpal  fractures,  393  | 

injuries,  392 
of  scaphoid  fracture  by  operation,  378  i 
Trochanter  fracture,  479,  487 

major,  416 
Trochanters,  fracture  below,  480  \ 

Tuber  ischii,  416 

isolated  fracture  of,  413 
Tubercle  of  tibia,  avulsion  of,  527 
Tuberculosis,  24,  25  i 

Tuberosities,  fracture  of,  with  shoulder 
luxation,  177  i 

fracture  through  (shoulder),  201 
of  humerus,  fracture  of,  195 
Tumors,  25 


Ulna,  fracture  of,  just  below  elbow,  294 

coronoid  process,  296 

with  luxation  of  radius  at  elbow,  236 
luxation  backward  at  the  wrist,  359 
reduction,  361 

at  elbow,  237 

forward  at  the  wrist,  363 

inward  at  the  wrist,  362 
Ulnar  styloid,  fracture  of,  340,  341 
Unimpacted  fracture,  at  the  base  of  the 
neck  of  the  femur,  476 

at  the  hip,  treatment,  466 

of  the  neck  of  the  femur,  462 

of  the  surgical  neck,  207 
Union,  delayed,  33 


Ununited    fracture    at    the    hip,    open 

operation  in,  470 
Upward  traction  in  shoulder  luxation, 

164 


Vein,  axillary,  rupture  of,  185 
Vertebra?,  dislocation  of  ribs  on,  122 

first  and  second,  lesions  of,  65 
Vessel  damage  in  epiphyseal  separation 
at  the  knee,  502 
injuries  in  elbow  fracture,  253,  343 
rupture  in  elbow  luxation,  217 
with  shoulder  luxation,  184 
Volkmann's  contracture,  291 


Weight-bearing  axis,  deviations  of,  581 
Wrist,  312 

congenital  luxation  at,  317 

fracture-luxation,  319 

injuries  of,  classification,  312 

luxation  of,  314 
forward,  316 
of  the  ulna  backward,  359 

recurrent  luxation  of  ulna,  364 

ulnar  luxation  inward,  362 


X-RAY,  27 

after  reduction,  31 
late,  31 
routine  use,  29 


Y-ligament,  mechanism,  436 
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By  G.  E.  deSchweinitz,  M.D.,  Professor  of  Ophthalmology  in  the  Uni- 
versity of  Pennsylvania,  Philadelphia,  etc.  Handsome  octavo  of  945 
pages,  354  text-illustrations,  and  7  chromo-lithographic  plates.  Cloth, 
1^5.00  net;  Sheep  or  Half  Morocco,  $6.50  net. 

WITH  354  TEXT-ILLUSTRATIONS  AND  7  COLORED  PLATES 

THE  STANDARD  AUTHORITY 

Dr.  deSchweinitz' s  book  has  long  been  recognized  as  a  standard  authority 
upon  eye  diseases,  the  reputation  of  its  author  for  accuracy  of  statement  placing  it 
far  in  the  front  of  works  on  this  subject.  Vox  this  edition  Dr.  deSchweinitz  has 
subjected  his  book  to  a  most  thorough  revision.  Fifteen  new  subjects  have  been 
added,  ten  of  those  in  the  former  edition  have  been  rewritten,  and  throughout  the 
book  reference  has  been  made  to  vaccine  and  serum  therapy,  to  the  relation  of 
tuberculosis  to  ocular  disease,  and  to  the  value  of  tuberculin  as  a  diagnostic  and 
therapeutic  agent. 

The  text  is  fully  illustrated  with  black  and  white  cuts  and  colored  plates,  and 
in  every  way  the  book  maintains  its  reputation  as  an  authority  upon  the  eye. 


PERSONAL  AND  PRESS  OPINIONS 


Samuel  Theobald,  M.D., 

Clinical  Professor  of  Ophthalmology,  Johns  Hopkins  University,  Baltimore. 
"  It  is  a  work  that  I  have  held  in  high  esteem,  and  is  one  of  the  two  or  three  books  upon 
the  eye  which  I  have  been  in  the  habit  of  recommending  to  my  students  in  the  Johns  Hopkins 
Medical  School." 

Uiiiventty  of  Pennsylvania  Medical  Bulletin 

•'  Upon  reading  through  the  contents  of  this  book  we  are  impressed  by  the  remarkable 
fulness  with  which  it  reflects  the  notable  contributions  recently  made  to  ophth'.lmic  literature. 
No  important  subject  within  its  province  has  been  neglected." 

Johns  Hopkins  Hospital  Bulletin 

"  No  single  chapter  can  be  selected  as  the  best.  They  are  all  the  product  of  a  finished 
authorship  and  the  work  of  an  exceptional  ophthalmologist.  The  work  is  certainly  one  of  the 
best  on  ophthalmology  extant,  and  probably  the  best  by  an  American  author." 


SAUNDERS'    BOOKS   ON 


Briihl,  Politzer,  and  Smith's 


Otology 


Atlas  and  Epitome  of  Otolos:y.  By  Gustav  Bruhl,  M.  D.,  of 
Berlin,  with  the  collaboration  of  Professor  Dr.  A.  Politzer,  of 
Vienna.  Edited,  with  additions,  by  S.  MacCuen  Smith,  M.D.,  Pro- 
fessor of  Otology  in  the  Jefferson  Medical  College,  Philadelphia. 
With  244  colored  figures  on  39  lithographic  plates,  99  text  illustra- 
tions, and  292  pages  of  text.  Cloth,  S3.00  net.  In  Saunders'  Hand- 
Atlas  Series. 

INCLUDING  ANATOMY  AND  PHYSIOLOGY 

The  work  is  both  didactic  and  clinical  in  its  teaching.  A  special  feature  is 
the  very  complete  exposition  of  the  minute  anatomy  of  the  ear,  a  working  knowl- 
edge of  which  is  so  essential  to  an  intelligent  conception  of  the  science  of  otology. 
The  association  of  Professor  Politzer  and  the  use  of  so  many  valuable  specimens 
from  his  notably  rich  collection  especially  enhance  the  value  of  the  treatise.  The 
work  contains  everything  of  importance  in  the  elementary  study  of  otology. 

Clarence  J.  Blake,  M.  D.» 

Professor  of  Otology  in  Harvard  University  Medical  School,  Boston. 

*•  The  most  complete  work  of  its  kind  as  yet  published,  and  one  commending  itself  to  both 
the  student  and  the  teacher  in  the  character  and  scope  of  its  illustrations." 

Haab  and  deSchweinitz's 
Operative  Ophthalmolo|(y 

Atlas  and   Epitome  of   Operative    Ophthalmology.       B\'  Dr.  O. 

Haab,  of  Zurich.  Indited,  with  additions,  by  G.  E.  dk  Schweinitz, 
M.  D.,  Professor  of  Ophthalmology  in  the  University  of  Pennsylvania, 
With  30  colored  lithographic  plates,  1  54  text-cuts,  and  375  pages  of 
text.     /;/  Sau?i(icrs  I  land- Atlas  Series.     Cloth,  S^.^o  net. 


Dr.  Haab's  Atlas  of  Operative  Ophthalmolotjy  will  be  found  as  beautiful  and 
as  practical  as  his  two  f(jrmer  atlases.  The  work  represents  the  author's  thirty 
years'  experience  in  eye  work.  The  various  operative  interventions  are  described 
with  all  the  precision  and  rlearness  that  such  an  experience  brings.  Recognizing 
the  fact  that  mere  verbal  descriptions  are  frequently  insutticient  to  j^ive  a  clear 
idea  of  oj)erative  procedures,  Dr.  Haab  has  taken  particular  care  to  illustrate 
plainly  the  different   j)arts  of  the  operations. 

Johns  Hopkins  Hosptt&l  Bulletin 

"  The  dt'scnption^  of  the  various  operations  are  so  clear  and  full  that  the  volume  can  well 
hold  place  with  men*  pret«-ntious  text-books." 


/>/V  ,VaA  s    ,if     ///^     f   J  ^ 
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Haab  and  DeSch%M«»li»\ 
External  Oiseat«i  ^  tht  }f^ 

Atlas  and  Epitome  of  lUternnl  OfftiNiftv^  ol  ftti  t«M 
Haab,  of  Zurich.      Kdittnl*  Willi  (iililifi.Mf    L\    * .    t 

M.  D.,  Professor  of  Ophthalmol«>j^y,  Inh.*  .m   ,  f  r i.  »\     . 

lOi  colored  illustrations  on  40  lilhn|{i,«p|)t>    |>l  ,<.      » 
text     Cloth,  $3.00  net.      /i#  X*^v,/rM    //,//,,/   f//.,.   \ 

THE  NEW   (M)   »:mili\N 

Conditions  attending  diseases  oUhr  1*  \  hM  « ;0  t  \i    \m.».  t    ...     o 
have  probably  never  been  more  vI«miI\  mu\  i  ,n\\|>i>  li»  n  ..  ,  i.   , 
the  forelying  work,  in  which  the  puixNn.O  m,sM   ^rt|.|  u^     ..,  ,  1.. 
description.     The  price  of  the  ho^^k  »s  iv^mAik^Mx   Uu> 

The  MeScMl  Recofvl,  New  York 

"The  work  is  cxccUenlly  suited  to  ilw  mu.U^mi    .m  .stOMi,^i„,.  i..,.. 
physician.     It  cannot  fail  to  attain  a  wrUMdrxrr^rH)  iss^s^^n^i  ,n 

Haab  and  DeSchwetntU\i» 

Ophthalmoscopy 

Atlas  and  Epitome  of  Ophthalmo!H.^|^>  i^^tl  ^V^th^tm.^.M.i^, 
Diagnosis.  By  Dr.  O.  IUab.  of  Zuruh  t\<^KM.  xy„i,  „,,,,„.  ,^  \^, 
G.  E.  deSchweinit/.  M.  O..  IVofcssov  of  OphihAlmtsI,^  \  \  n,\,,  ,n 
of  Pennsylvania.  With  15-  cv^loix^l  lilhoi^^p^^^,  lUntvit^M  •  ^n.i  n- 
pages  of  text.     Cloth.  S3.00  not.     /ff  S<thv,7\   y'  /.?••'    ,'''m   \       , 

THE  NEW  i2d)    EDITION 
The  great  vahie  of  Trof.  llaab's  Atlas  of  t>phth;^|,^^,,^^  „^,^    ^^^.^^  x^,^)^,^^^.,„. 
scopic   Diagnosis   has  been  fuUy  cstablishotl  ami    oiunvlx    mmmS,,?    a)>    »  ,^.  i. V 
translation.     Not  only  is  the  student  made  ar^nAit^rd  xxmIn   ,  >»vi\ ':1\    »>),i  h*».« 
ophthalmoscopic  drawings  done  into  wcU-rxcMutrd  bihoct.^ph^  ,si  Om    >>n.n.,  ^nn 
portant  fundus  changes,  but.  in  many  instances,  plates  of  tho  m^x  n^'.,  t^^M,  WMtsw- 
are  added.     The  whole  furnishes  a  manual  of  the  greatest  po^<U^lo  «n\  >,  r 

The  Lancet*  London 

••We  recommend  it  as  a  work  that  should  be  in  the  ophthalmic  x^;m.U  ,m  »»^  \hr  \A^*^^y  ,» 
every  hospital  into  which  ophthalmic  cases  are  received." 


SAUNDERS'  BOOKS  ON 


Cradle's 
Nose,  Pharynx,  and  £ar 

Diseases  of  the  Nose,  Pharynx,  and  Ear.  By  Henry  Gradle, 
M.  D.,  Professor  of  Ophthalmology  and  Otolog}',  Northwestern  Uni- 
versity Medical  School,  Chicago.  Handsome  octavo  of  547  pages, 
illustrated,  including  two  full-page  plates  in  colors.     Cloth,  |>3.50  net. 

INCLUDING  TOPOGRAPHIC  ANATOMY 

This  volume  presents  diseases  of  the  Nose,  Pharynx,  and  Yjslx  as  the  author 
has  seen  them  during  an  experience  of  neariy  twenty-five  years.  In  it  are 
answered  in  detail  those  questions  regarding  the  course  and  outcome  of  diseases 
which  cause  the  less  experienced  observer  the  most  anxiety  in  an  individual  case. 
Topographic  anatomy  has  been  accorded  liberal  space. 

Pennsylvftnia  Medical  Journal 

"This  is  the  most  practical  volume  on  the  nose,  pharynx,  and  car  that  has  appeared 
recently.  ...  It  b  exactly  what  the  less  experienced  observer  needs,  as  it  avoids  the  confusion 
incident  to  a  categorical  statement  of  everybody's  opinion." 

Kyle's 
Diseases  of  Nose  ant  Throat 


Diseases  of  the  Nose  and  Throat.  By  D.  Braden  Kyle,  M.  D., 
Professor  of  Laryngology  in  the  Jefferson  Medical  College,  Phila- 
delphia. Octavo,  797  pages;  with  219  illustrations,  26  in  colors. 
Cloth,  ^4.00  net;  Half  Morocco,  ^5.50  net. 

THE    NEW   (4th)    EDITION 

Four  large  editions  of  this  excellent  work  fully  testify  to  its  practical  value. 
In  this  edition  the  author  has  revised  the  text  thoroughly,  bringing  it  absolutely 
down  to  date.  With  the  practical  purpose  of  the  book  in  mind,  extended  con- 
sideration has  been  given  to  treatment,  each  disease  being  considered  in  full,  and 
definite  courses  being  laid  down  to  meet  special  conditions  and  symptoms. 

Pennsylvania  Medical  Journal 

"  Dr.  Kyle's  cri><p,  terse  diction  h.is  cnal)le(l  the  inclusion  of  all  needful  nose  and  throat 
knowledge  in  thi>  book.  The  practical  man,  be  he  special  or  general,  will  not  search  in  vain 
for  anything  he  needs." 


EYE,    EAR,    NOSE,   AND    THROAT. 


GET  A  •  THE  IjlEW 

THE    BEST  m\  in  C  n  C  Sin  standard 


Illustrated  Dictionary 

The  New  (5th)  Edition— Adopted  by  U.  S.  Army 

The  American  Illustrated  Medical  Dictionary.    A  new  and  com* 

plete  dictionary  of  the  terms  used  in  Medicine,  Surgery,  Dentistry, 
Pharmacy,  Chemistry,  and  kindred  branches ;  with  over  lOO  new  and 
elaborate  tables  and  many  handsome  illustrations.  By  W.  A.  Newman 
Borland,  M.  D.,  Editor  of  "  The  American  Pocket  Medical  Diction- 
ary." Large  octavo,  nearly  876  pages,  bound  in  full  flexible  leather. 
Price,  $4.50  net;  with  thumb  index,  155. 00  net. 

A  KEY  TO  MEDICAL  LITERATURE— WITH  2000  NEW  TERMS 

This  dictionary  is  the  "  new  standard."  It  defines  hundreds  of  the  newest 
terms  not  defined  in  any  other  dictionary — bar  none.  These  terms  are  live, 
active  words,  taken  right  from  modern  medical  literature. 

Howard  A.  Kelly,  M.  D., 

Professor  of  Gynecologic  Surgery,  Johns  Hopkitts  University,  Baltimore 
"Dr.  Dorland's  Dictionary  is  admirable.     It  is  so  well  gotten  up  and  of  such  convenient 
size.     No  errors  have  been  found  in  my  use  of  it." 

Theobald's  Prevalent  Eye  Diseases 


Prevalent  Diseases  of  the  Eye.  By  Samuel  Theobald,  M.  D., 
Clinical  Professor  of  Ophthalmology  and  Otology,  Johns  Hopkins 
University.  Octavo  of  5 50  pages,  with  219  text-cuts  and  several  colored 
plates.     Cloth,  $4.50  net ;  Half  Morocco,  ^.00  net 

THE    PRACTITIONER'S    OPHTHALMOLOGY 

With  few  exceptions  all  the  works  on  diseases  of  the  eye,  although  written 
ostensibly  for  the  general  practitioner,  are  in  reality  adapted  only  to  the  specialist ; 
but  Dr.  Theobald  in  his  book  has  described  very  clearly  and  in  detail  those  condi- 
tions, the  diagnosis  and  treatment  of  which  come  within  the  province  of  the  general 
practitioner.  The  therapeutic  suggestions  are  concise,  unequivocal,  and  specific. 
It  is  the  one  work  on  the  Eye  written  particularly  for  the  general  practitioner. 

Chftfles  A.  Oliver,  M.D.. 

Clinical  Professor  of  Ophthalmology,  Woman's  Medical  College  of  Pennsylvania, 

"  I  feel  I  can  conscientiously  recommend  it,  not  only  to  the  general  physician  and  medical 
student,  for  whom  it  is  primarily  written,  but  also  to  the  experienced  ophthalmologist.  Mod 
surely  Dr.  Theobald  has  accomplished  his  purpose." 


8  £y£.   EAR,   NOSE.   Ai\j^    -. 

deSchweinitz   and    HoUoway  on  Pulsating   Exoph* 
thalmos 

Pulsating  Exophthalmos.  An  analysis  of  sixty-nine  cases  not  pre- 
viously analyzed.  By  George  E.  deSchweinitz,  M.  D.,  and  Thomas 
B.  HoLLOWAY,  M.  D.     Octavo  of  125  pages.     Cloth,  |2.oo  net. 

This  monograph  consists  of  an  analysis  of  sixty-nine  cases  of  this  affection 
not  previously  analyzed.  The  therapeutic  measures,  surgical  and  otherwise, 
which  have  been  employed  are  compared,  and  an  endeavor  has  been  made 
to  determine  from  these  analyses  which  procedures  seem  likely  to  prove  of 
the  greatest  value.  It  is  the  most  valuable  contribution  to  ophthalmic  liter- 
ature within  recent  years. 

British  Medical  JourncJ 

"The  book  deal*  very  thoroughly  with  the  whole  subject  and  in  it  the  most  complete  account  ol 
the  disease  will  be  found." 

Jackson  on  the  Eye  The  New  (ad)  Ediiioft 

A  Manual  of  the  Diagnosis  and  Treatment  of  Diseases  of  the 
Eye.  By  Edward  Jackson,  A.  M.,  M.  D.,  Professor  of  Ophthalmology, 
University  of  Colorado.  i2mo  volume  of  615  pages,  with  184  beautiful 
illustrations.     Cloth,  ;^2.5o  net. 

The  MedicaJ  Record,  New  York 

"  It  is  truly  an  admirable  work.  .  .  .  Written  in  a  clear,  concise  manner,  it  bears  evidence  of  the 
author's  comprehensive  grasp  of  the  subject.  The  term  '  multum  in  parvo '  is  an  appropriate  one  to 
apply  to  this  work." 

Grant  on  Face,  Mouth,  and  Jaws 

A  Text-Book  of  the  Surgical  Principles  and  Surgical  Diseases 
OF  the  Face,  Mouth,  and  Jaws.  For  Dental  Students.  By  H.  Horace 
Grant,  A.  M.,  M.  D.,  Professor  of  Surgery  and  of  Clinical  Surgery, 
Hospital  College  of  Medicine,  Louisville.  Octavo  of  231  pages,  with 
68  illustrations.     Cloth,  I2.50  net. 

Friedrich  and  Curtis  on  Nose,  Larynx,  and  Ear 

RhINOLOGV,   LARYNGOLOGy,  AND    OtOLOGV,    AND    ThEIR    SIGNIFICANCE 

IN  General  Medicine.  By  Dr.  E.  P.  Friedrich,  of  Leipzig.  Edited 
by  H.  Holbrook  Curtis,  M.  D.,  Consulting  Surgeon  to  the  New  York 
Nose  and  Throat  Hosj)ital.  Octavo  volume  of  350  pages.  Cloth, 
I2.50  net. 


URINE  AND  L\fPOTENCE. 


0£[den  on  the  Urine 


Clinical  Examination  of  Urine  and  Urinary  Diag^nosis.  A  Clinical 
Guide  for  the  Use  of  Practitioners  and  Students  of  Medicine  and  Sur- 
gery. By  J.  Bergen  Ogden,  M.  D.,  Medical  Chemist  to  the  Metro- 
politan Life  Insurance  Company,  New  York.  Octavo,  418  pages,  54 
text  illustrations,  and  a  number  of  colored  plates.     Cloth,  ti-oo  net. 

THE  NEW  (3d)  EDITION 

In  this  edition  the  work  has  been  brought  absolutely  down  to  the  present  day. 
Urinary  examinations  for  purposes  of  life  insurance  have  been  incorporated,  because 
a  large  number  of  practitioners  are  often  called  upon  to  make  such  analyses. 
Special  attention  has  been  paid  to  diagnosis  by  the  character  of  the  urine,  the 
diagnosis  of  diseases  of  the  kidneys  and  urinary  passages  ;  an  enumeration  of  the 
prominent  clinical  symptoms  of  each  disease ;  and  the  peculiarities  of  the  urine 
in  certain  general  diseases. 

The  Lancet.  Lrondon 

"  We  consider  this  manual  to  have  been  well  compiled ;  and  the  author's  own  experience, 
so  clearly  stated,  renders  the  volume  a  useful  one  both  for  study  and  reference." 

Pilcher's 
Practical  Cystoscopy 

Practical  Cystoscopy.  By  Paul  M.  Pilcher,  M.  I).,  Consulting 
Surgeon  to  the  Eastern  Long  Island  Hospital.  Octavo  of  4C0  pages, 
with  200  illustrations. 

READY  IN  JANUARY 

This  new  book  is  the  most  practical  work  on  this  subject  yet  publishcc^.  The 
great  imj^ortance  of  cystoscopic  examinations  demands  that  ever)-  practitioner  be 
thoroiit,^hly  familiar  with  the  technic  of  cystoscopy  and  the  interpretation  and 
significance  of  cystoscopic  findings.  Dr.  Pilcher  is  a  practical  man,  widely 
experienced  in  private  and  hospital  clinical  work,  and  every  page  of  his  book 
reflects  this  practical  knowledge.  It  is  a  book  you  must  have  to  be  properly 
equipped. 


lo  SAUNDERS'    BOOKS    ON 


StelwagonV 
Diseases  of  the  Skin 


A  Treatise  on  Diseases  of  the  Skin.  By  Henry  W.  Stelwagom, 
M.  D.,  Ph.  D.,  Professor  of  Dermatology  in  the  Jefferson  Medical 
College,  Philadelphia.  Octavo  of  1195  pages,  with  289  text-cuts  and 
34  plates.     Cloth,  ;$6.oo  net ;  Half  Morocco,  ^7.50  net. 

RECENTLY  ISSUED— THE  NEW  (6th)  EDITION 

The  demand  for  five  editions  of  this  work  in  a  period  of  five  years  indicates 
the  practical  character  of  the  book.  In  this  edition  the  articles  on  Frambesia, 
Oriental  Sore,  and  other  tropical  diseases  have  been  entirely  rewritten.  The  new 
subjects  include  Verruga  Peruana,  Leukemia  Cutis,  Meralgia  Paraesthetica,  Dhobie 
Itch,  and  Uncinarial  Dermatitis. 

George  T,  Elliot*  M.  D.,  Professor  of  Dertfiatology,  Cornell  University. 

"  It  is  a  book  that  I  recommend  to  my  class  at  Cornell,  because  for  conservative  judgment, 
for  accurate  observation,  and  for  a  thorough  appreciation  of  the  essential  position  of  derma* 
tology,  I  think  it  holds  first  place." 


Schamberg's  Diseases  of  the  Skin 

and  £ruptive  Fevers 


Diseases  of  the  SIcin  and  the  Eruptive  Fevers.  By  Jay  F.  Schamberg, 
M.  D.,  Professor  of  Dermatology  and  the  Infectious  Eruptive  Diseases,  Philadel- 
phia Polyclinic.     Octavo  of  534  pages,  illustrated.     Cloth,  $3.00  net. 

THE  CUTANEOUS   MANIFESTATIONS  Or  ALL  DISEASES 

"  The  acute  eruptive  fevers  constitute  a  valuable  contribution,  the  statements  made 
emanating  from  one  who  has  studied  these  diseases  in  a  practical  and  thorough  manner  from 
the  standpoint  of  cutaneous  medicine.  .  .  .  The  views  expressed  on  all  topics  are  con- 
servative, safe  to  follow,  and  practical,  and  are  well  abreast  of  the  knowl«>dgc  of  the  present 
time,  both  as  to  general  and  special  pathology,  etiology,  and  treatment." — American  Jouma', 
of  Medical  Sciences. 


GENITO-URINARY  AND    NOSE,     THROAT,    ETC  ii 

Greene  and  Brooks' 
Genito-Urinary  Diseases 

Diseases  of   the  Qenito-Urinary  Organs  and  the  Kidney.     By 

Robert  H.  Greene,  M.  D.,  Professor  of  Genito-Urinary  Surgery  at 
Fordham  University;  and  Harlow  Brooks,  M.  D.,  Assistant  Pro- 
fessor of  Clinical  Medicine,  University  and  Bellevue  Hospital  Medical 
School.  Octavo  of  605  pages,  illustrated.  Cloth,  $5.00  net;  Half 
Morocco,  186.50  net. 

THE  NEW    (2d)     EDITION 

This  new  work  presents  both  the  medical  and  surgical  sides.  Designed  as  a 
work  of  quick  reference,  it  has  been  written  in  a  clear,  condensed  style,  so  that 
the  information  can  be  readily  grasped  and  retained.  Kidney  diseases  are  very 
elaborately  detailed. 

New  York  Medical  Jotimal 

"  As  a  whole  the  book  is  one  of  the  most  satisfactory  antl  useful  works  on  genilo-urinary 
diseases  now  extant,  and  will  undoubtedly  be  popular  amonjj  practitioners  and  students." 


Gleason  on  Nose,  Throat, 

and  Bar 

A   Manual   of   Diseases  of  the   Nose,  Throat,  and    Ear.     By  EL 

Baldwin  Gleason,  M.  D.,  LL.  D.,  Clinical  Professor  of  Otology, 
Medico-Chirurf^cal  College,  Philadelphia.  i2mo  of  556  pages,  pro- 
fusely illustrated.     Flexible  leather,  $2.50  net. 

JUST  READY-THE  NEW  (2d)  EDITION 

Methods  of  treatment  have  been  simplified  as  much  as  possible,  so  that  in 
most  instances  only  those  methods,  drugs,  and  operations  have  been  advised 
which  have  proved  beneficial.  A  valuable  feature  consists  of  the  collection  of 
formulas. 


Journal  of  the  Medical 

"  For  the  practitioner  who  wishes  a  reliable  guide  in  laryngology  and  otology  there  arc  few 
books  which  can  be  more  heartily  commended." 

American  Text-Book  of  Qenito-Urinary  Diseases,  Syphilis,  and 
Diseases  of  the  Skin.  Edited  by  L.  Bolton  Bangs.  M.  D.,  and 
W.  A.  Hardaway,  M.  D.  Octavo,  1229  pages,  300  engravings,  20 
colored  plates.     Cloth,  187.00  net. 
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Holland's  Medical 
Chemistry  and  Toxicology 

A  Text-Book  of  Medical  Chemistry  and  Toxicology.  By  James 
W.  Holland,  M.D.,  Professor  of  Medical  Chemistry  and  Toxicology, 
and  Dean,  Jefferson  Medical  College,  Philadelphia.  Octavo  of  655 
pages,  fully  illustrated.     Cloth,  $3.00  net 

THE  NEW  (ad)  EDITION 

Dr.  Holland's  work  is  an  entirely  new  one,  and  is  based  on  his  forty  years* 
practical  experience  in  teaching  chemistry  and  medicine.  It  has  been  subjected  to 
a  thorough  revision,  and  enlarged  to  the  extent  of  some  sixty  pages.  The  additions 
to  be  specially  noted  are  those  relating  to  the  electronic  theory,  chemical  equilib- 
rium, Kjeldahl's  method  for  determining  nitrogen,  chemistry  of  foods  and  their 
changes  in  the  body,  synthesis  of  proteins,  and  the  latest  improvements  in  urinary 
tests.     More  space  is  given  to  toxicology  than  in  any  other  text-book  on  chemistry. 

American  Medicine 

"  Its  statements  are  clear  and  terse ;  its  illustrations  well  chosen  ;  its  development  logical, 
systematic,  and  comparatively  easy  to  follow.  .  .  .  We  heartily  commend  the  work." 

Grunwald  and  Newcomb's 
Mouth,  Pharynx,  and  Nose 


Atlas  and  Epitome  of  Diseases  of  the  Mouth,  Pharynx,  and 
Nose.  By  Ur.  L.  Grunwald,  of  Munich.  From  the  Second  Revised 
and  Enlarged  German  Edition.  Edited,  with  additions,  by  James  E. 
Newcomb,  M.  D.,  Instructor  in  Laryngology,  Cornell  University  Medical 
School.  With  102  illustrations  on  42  colored  lithographic  plates,  41 
text-cuts,  and  219  pages  of  text.  Cloth,  $3.00  net.  In  Saunders' 
Hand- Atlas  Series. 

INCLUDING  ANATOMY  AND   PinrSIOLOGY 

In  designing  this  atlas  the  needs  of  both  student  and  practitioner  were  kept 
constantly  in  mind,  and  as  far  as  possible  typical  cases  of  the  various  diseases 
were  selected.  The  illustrations  are  described  in  the  text  in  exactly  the  same  way 
as  a  practised  examiner  would  demonstrate  the  objective  findings  to  his  class. 
The  illustrations  themselves  are  numerous  and  exceedingly  well  executed.  The 
editor  has  incorporated  his  own  valuable  experience,  and  has  also  included  exten- 
sive notes  on  the  use  of  the  active  principle  of  the  suprarenal  bodies. 

American  Medicine 

"  Its  conciseness  without  sacrifice   of  clearness  and  thoroughness,  as  well  as  the  excellence 
of  text  and  illustrations,  are  commendable." 
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Mracek  and  Stelwa£(on's 
Diseases  of  the  Skin 

Atlas  and  Epitome  of  Diseases  of  the  Skin.  By  Prof.  Dr.  Franz 
Mracek,  of  Vienna.  Edited,  with  additions,  by  Henry  W.  Stelwagon, 
M.  D.,  Professor  of  Dermatology  in  the  Jefferson  Medical  College, 
Philadelphia.  With  yy  colored  plates,  50  half-tone  illustrations,  and 
280  pages  of  text.    In  Saunders^  Hand-Atlas  Series.  Clo.,|k^oonet 

THE    NEW   (ad)   EDITION 

This  volume,  the  outcome  of  years  of  scientific  and  artistic  work,  contains, 
together  with  colored  plates  of  unusual  beauty,  numerous  illustrations  in  black, 
and  a  text  comprehending  the  entire  field  of  dermatology.  The  illustrations  are 
all  original  and  prepared  from  actual  cases  in  Mracek' s  clinic,  and  the  execution 
of  the  plates  is  superior  to  that  of  any,  even  the  most  expensive,  dermatologic 
atlas  hitherto  published. 


American  Journal  of  the  Medical 

"  The  advantages  which  we  see  in  this  book  and  which  recommend  it  to  our  minds  arc: 
First,  its  handiness;  secondly,  the  plates,  which  are  excellent  as  regards  drawing,  color,  and  the 
diagnostic  points  which  they  bring  out." 

Mracek  and  Bangs' 
Syphilis  and  Venereal 

Atlas    and    Epitome  of    Syphilis    and   the    Venereal    Diseases. 

By  Prof.  Dr.  Franz  Mracek.  of  Vienna.  Edited,  with  additions,  by 
L.  Bolton  Bangs,  M.  D.,  late  Prof,  of  Genito-Urinary  Surger>\  Univer- 
sity and  Bellevue  Hospital  Medical  College,  New  York.  With  71 
colored  plates  and  122  pages  of  text.     Cloth,  S3.50  net.     /;/  Saunders' 

Hand' Atlas  Series. 

CONTAINING   71   COLORED  PLATES 

According  to  the  unanimous  opinion  of  numerous  authorities,  to  whom  the 
original  illustrations  of  this  book  were  presented,  they  surpass  in  beauty  anything 
of  the  kind  that  has  been  produced  in  this  field,  not  only  in  (lermany,  but 
throughout  the  literature  of  the  world. 

Robert  L.  Dickinson.  M.  D., 

Art  Editor  of  "  The  American  Text-Book  of  Obstetrics." 
"  The  book  that  appeals  instantly  to  me  for  the  strikingly  successful,  valuable,  and  graphic 
character  of  its  illustrations  is  the  '  Atlas  of  Syphilis  and  the  Venereal  Diseases.'     I  know  of 
nothing  in  this  country  that  can  compare  with  it." 
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Wells'  Chemical  Pathology 

Chemical  Pathology.  Being  a  discussion  of  General  Path- 
ology from  the  Standpoint  of  the  Chemical  Processes  Involved. 
By  H.  Gideon  Wells,  Ph.  D.,  M.  D.,  Assistant  Professor  of 
Pathology  in  the  University  of  Chicago.  Octavo  of  549  pages. 
Cloth,  $3.25  net;  Half  Morocco,  $4.75  net. 

Dr.  Wells  here  concisely  presents  the  latest  work  systematically  con- 
sidering the  subject  of  general  pathology  from  the  standpoint  of  the  chemical 
processes  involved.  Special  chapters  are  devoted  to  Diabetes  and  to  Uric- 
acid  Metabolism  and  Gout, 

Win*  H.  Welch,  M.  D.,  Professor  of  Pathology,  Johns  Hopkins  University, 

'*  The  work  fills  a  real  need  in  the  English  literature  of  a  very  inip'ortant  subject,  and 
I  shall  be  glad  to  recommend  it  to  my  students." 


The  New  (2d)  Edition 


Saxe's  Urinalysis 

Examination  of  the  Urine.  By  G.  A.  De  Santos  Saxe,  M.  D., 
Instructor  in  Genito-Urinary  Surgery,  York  Post-graduate  Medical 
School  and  Hospital.  i2mo  of  448  pages,  fully  illustrated. 
Cloth,  $1.7  S  ^^^' 

This  work  is  intended  as  an  aid  in  diagnosis,  by  interpreting  the  clinical 
significance  of  the  chemic  and  microscopic  urinary  findings. 

Francis  Carter  Wood,  M.  D.,    Adjunct  Professor  of  Clinical  Pathology ^  Columbia  Uni- 
versity. 

"  It  seems  to  me  to  be  one  of  the  best  of  the  smaller  works  on  this  subject ;  it  is, 
indeed,  better  than  a  good  many  of  the  larger  ones." 

deSchweinitz  and  Randall  on  the  £ye»  £ar» 
Nose,  and  Throat 

American  Text-Book  of  Diseases  of  the  Eye,  Ear,  Nose,  and 
Throat.  Edited  by  G.  E.  de  Schweinitz,  M.  D.,  Professor  of 
Ophthalmology  in  the  University  of  Pennsylvania ;  and  B.  Alex- 
ander Randall,  M.  D.,  Clinical  Professor  of  Diseases  of  the  Ear 
in  the  University  of  Pennsylv^ania.  Imperial  octavo,  1251  pages, 
with  766  illustrations,  59  of  them  in  colors.  Cloth,  ;S>7-00  net ; 
Half  Morocco,  $8.50  net. 

Grunwald  and  Grayson  on  the  Larynx 

Atlas  and   Epitome  of  Diseases  of  the  Larynx.     By  Dr.  L. 

Grunwald,  of  Munich.  Edited,  with  additions,  by  Charles  P. 
Grayson,  M.  D.,  Clinical  Professor  of  Lar>''ngolof:^y  and  Rhinolog}", 
University  of  Pennsylvania.  With  107  colored  figures  on  44 
plates,  23  text-cuts,  and  103  pages  of  text.  Cloth,  ^2.50  net. 
In  Saunders'  Hand-Atlas  Series, 
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American  Pocket  Dictionary  sucth  Etuuoa 

The  Amkkican  Pocket  Medical  Djctiunahv.  Editedby  W.  A.. 
Newman  Dukland,  M.  D.,  Editor  "American  Illustrated  Medical 
Dictionarj'."  Containing  the  pronunciation  and  definition  of  the 
principal  words  used  in  medicine  and  kindred  sciences.  598  pages. 
Flexible  leather,  with  gold  edg-es,  $1.00  net;  with  thumb  index, 
1 1. 2  5  net. 
June*  W.  HolUnd,  M.  D.. 

-oficology.  ,iHd  Dtan.  Jlffmoa  Midiml  Collcgt. 


Stelwagon's  Essentials  of  Skin  7th  Edison 

Essentials  of  Diseases  of  the-  Skin.  By  Henry  W.  Stel- 
WAGON,  M.  D.,  Ph.D.,  Professor  of  Dermatology  in  the  Jeffer- 
son Medical  College,  Philadelphia.  Post-octavo  of  29I  pages, 
with  72  text-illustrations  and  8  plates.  Cloth,  gi.oo  net.  In 
Saumifrs'  Question- Compfnd  Series. 
Th«  MedicAl  Newi 

Wolff's  Medical  Chemisto'  New  (Tdii  cdiiiMi 

Essentials  of  Medical  Chemistry,  Organic  and  Inorganic. 
Containing  also  Questions  on  Medical  Physics,  Chemical  Physiol- 
ogy, Analytical  Processes,  Urinaly.sis,  and  Toxicology.  By  Law- 
rence Wolff,  M.  D.,  Late  Demonstrator  of  Chemistry.  Jefferson 
Medical  College.  Revised  by  A.  Ferree  Witmek,  Ph.  G.,  M.  D.. 
Formerly  Assistant  Demonstrator  of  Physiology,  University  of 
Pennsylvania.  Post-ocUvo  of  223  pages.  Cloth,  J  1. 00  net.  Jii 
Saunders'  QucstwH-Compend  Series, 

Martin's  Minor  Surgery,  Banda^in^,  and  the  Venereal 

Diseases  second  Edition,  Reviwd 

Essentials  of  Minor  Surgery.  Bandaging,  and  Venereal 
Diseases.  By  Eowakd  Martin.  A.  M.,  M.  D.,  Professor  of  Clin- 
ical Surgery,  University  of  Pennsylvania,  etc.  Post-octavo,  166 
pages,  with  78  illustrations.  Cloth.  gl.OO  net.  In  Saunders' 
Question-Coin pciui  Series. 

Vecki's  Sexual  Impotence  Third  EditioD 

The  Pathoijsgv  and  Treatment  of  Sexual  Impotence.     By 

Victor  G.  Vecki,  M.  D.    From  the  Second  Revised  and  Enlarged 

German  FIdition.     ijmo  volume  of  339  pages.     Cloth,  $2.00  net. 

Johni  Httpldu  Hoi^tal  BfiDctin 

■■  A  scieiilific  ircaiii,^ 
Judicious." 
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Wolfs  Examination  of  Urine 

A  Laboratory  Handbook  of  Physiologic  Chemistry  and 
Urine-examination.  By  Charles  G.  L.  Wolf,  M.  D.,  Instructor  in 
Physiologic  Chemistry,  Cornell  University  Medical  College,  New 
York.    1 2mo  volume  of  204  pages,  fully  illustrated.  Cloth,  $  1.25  net. 

British  Medical  Journal 

*•  The  methods  of  examining  the  urme  are  very  fully  described,  and  there  are  at  the 
end  of  the  book  some  extensive  tables  drawn  up  to  assist  in  urinary  diagnosis." 

Jackson's  Essentials  of  Eye  Third  Reviied  Edition 

Essentials  of  Refraction  and  of  Diseases  of  the  Eye.  By 
Edward  Jackson,  A.  M.,  M.  D.,  Emeritus  Professor  of  Diseases  of 
the  Eye,  Philadelphia  Polyclinic.  Post-octavo  of  261  pages,  82  illus- 
trations.   Cloth,  III. 00  net.    /;/  Saunders'  Question- Compend  Series. 

Johns  Hopkins  Hospital  Bulletin 

"  The  entire  ground  is  covered,  and  the  points  that  most  need  careful  elucidation 
are  made  clear  and  easy." 

Gleason*s  Nose  and  Throat  Fourth  Edition.  Revised 

Essentials  of  Diseases  of  the  Nose  and  Throat.  By  E.  B. 
Gleason,  S.  B.,  M.  D.,  Clinical  Professor  of  Otology,  Medico- 
Chirurgical  College,  Philadelphia,  etc.  Post-octavo,  241  pages,  1 12 
illustrations.     Cloth,  $1.00  net.     /;/  Saunders'  Question  Compends, 

The  Lancet.  London 

"  The  careful  description  which  is  given  of  the  various  procedures  would  be  sufficient 
to  enable  most  people  of  average  intelligence  and  of  slight  anatomical  knowledge  to 
make  a  very  good  attempt  at  laryngoscopy." 

Gleason's  Diseases  of  the  Ear  Third  Edition.  Revised 

PLssentials  of  Diseases  of  the  Ear.  By  E.  B.  Gleason,  S.  B., 
M.  D.,  Clinical  Professor  of  Otology,  Medico-Chirurgical  College, 
Phila.,  etc.  Post-octavo  volume  of  214  pages,  with  114  illustra- 
tions.    Cloth,  $1.00  net.      /;/  Saunders'  Question- Compcnd  Scries. 

Bristol  Medico-Chirur^cal  Journal 

"  We  know  of  no  other  small  work  on  ear  diseases  to  compare  with  this,  either  in 
freshness  of  style  or  completeness  of  information." 

lA^ilcox  on  Genito-Urinary  and  Venereal  Diseases 

The  New  (2d)   Edition 

Essentials  of  Genito-Urinary  and  Venereal  Diseases.  By 
Starling  S.  Wilcox,  M.  D.,  Lecturer  on  Genito-Urinary  Diseases 
and  Syphilology,  Starling-Ohio  Medical  College,  Columbus.  i2nio 
of  321  pages,  illustrated.     Cloth,  gi.oo  net.     Saunders'  Compends. 

Stevenson's  Photoscopy 

PnoTOSCOPV  (Skiascopy  or  Retinoscopy).  By  Mark  D.  Stev- 
enson, M.  D.,  Ophthalmic  Surgeon  to  the  Akron  City  Hospital. 
i2mo  of  126  pages,  illustrated.  Cloth,  Si.25  net. 

Edward  Jackson.  M.  D.,  University  of  Colorado. 

"It  is  well  written  and  will  prove  a  valuable  help.  Your  treatment  of  the  emergent 
pencil  of  rays,  and  the  part  falling  on  the  examiner's  eye,  is  decidedly  better  than  any 
previous  account." 
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